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Cromemco System One 


MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, ata 
new low price. 


The System One supports the full range of Cromemco interface cards, 
including high resolution colour graphics, and software packages. 


The choice of operating systems includes CDOS, CP/M and 
CROMIX—Cromemco’s answer to Unix. 


Call MicroCentre for (4 Cromemco 


MicroCentre Ltd aves a. 
Complete Micro Systems i 
pals ty Bn wie: aN ab he ate Tel: 031-556 7354 


SNEWS | 


| HARDWARE NEWS 

Four new Atari computers 
shown in Chicago, plus several new 
developments among British micros. 


2 SOFTWARE NEWS 
Smalltalk — the 

cult language reaches the Apple 

market, and software publishing 

meets the record business. 


| 2 IBM PC NEWS 

Big Blue brings 11 
enhancements to the PC, from APL 
to maze games. 


3 COMPUTER FAIR 
SPECIAL REPORT 

Bill Bennett braved the Earls Court 

crush to find the new micros, new 

games and interesting add-ons. 


PREVIEWS 


92 LISA 


After introducing Apple’s 
new micro in our March issue, Ian 
Stobie reports on how usable it is in 
practice. 


96 PORTABLE 


TANDY 100 

Tandy’s handy new machine 

will compete with the a HX-20, 
Which is best? 


] rt) BBC BUGGY 

David Watt tries a three- 
wheeled ‘“‘turtle’’ designed to be 
controlled by the BBC Micro. 


] oO HOME WP — PART 5 
BBC WORDWISE 

A word processor on a 

chip to rival Acorn’s View, reviewed 

by Neville Maude. . 


] ] SPECTRUM GAMES 
Bill Bennett tackles 

| Football Manager and other new 

Spectrum games. 


] 3 IBM PC XT 


DESK-TOP TEST 
Part I: living with the new 
hard-disc version of the PC, with 
MS-DOS 2. 


| 3 TK!SOLVER 
The writers of VisiCalc 
now solve more of your problems. 
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| 6 5 BBC BOOKS 

Simon Beesley reviews 
a selection of books about the BBC 
Micro. 


CORVUS CONCEPT: The review of 
this 16-bit micro has been held over 
for next month. 


*FEATURES 


] 04 TWO IMAGES FOR 


THREE DIMENSIONS 
Stereoscopic slicing — a fascinating 
graphics technique described by Dave 
Watson, with a listing in Basic. 


| 0 SOFTWARE AND 
THE LAW 

Anne Staines explains the current 

state of the law on copyrighting 

programs. 


FICTION 

Jack is on the lookout 
for the perfect partner in Martin 
Foreman’s Autodate. 


11 


] ] FORMCALC 

ON THE ZX-81 
Brian Law describes how to use his 
spreadsheet program, listed last 


month. 

| 2 FLOATING-POINT 
NUMBERS 

All you need to know about binary 

computation but were afraid to ask. 


>REGULARS 


EDITORIAL — DEATH 

OF 1,000 CUTS 
With Texas Instruments heading for a 
$100m loss, do we really need a price 
war? 


FEEDBACK 
YOUR LETTERS 
The column that airs your views. 


29 RANDOM ACCESS 

Boris Allan turns his 
attention to the fifth generation and 
beyond. 


3 CHIP-CHAT 
Can Zilog mount a 
second attack on the 16-bit market? 


] 3 OPEN FILE 


Free programs for 
the BBC, Commodore, Tandy, 
Sinclair, Atari, Apple and other 


micros. 
] 7 3 LAST WORD 

Chris Bidmead reports on 
the war between Digital Research and 
Microsoft. 


>PRINTERS 


AND PLOTTERS 


6 BEGINNERS 

Buying a printer can be confusing. 
Jack Schofield explains what the 
terms mean, and lists some of the 
models available. 


7 OLIVETTI’S JP-101 
SPARK-JET PRINTER 
Chris Bidmead tests an innovatory 
printer that Olivetti plans to sell to 

lots of BBC Micro owners. 


7 EPSON’S FX-80 

DOT MATRIX 
Chris Roper reviews Epson’s 
replacement for the best-selling 


MxX-80. 
30 FIRST STEPS 

IN PLOTTERS © 
Bill Bennett takes a selection of 
plotters spanning the price range to 
see what they can do. 


8 4 THE BENEFITS 


OF BUFFERS 

Free your micro from slavery by 
fitting a print buffer. Paul Sutcliffe 
- explains. 


b 4 CONNECTIONS — THE 
RS-232 INTERFACE 

How to hook up your printer: Mark 

Shepperd takes apart the most 


common microcomputer interface. 


NOW IS THE TIME YOU SHOULD BE USING THE $100 FOR: 


UPGRADABILITY 
MODULARITY 
HIGH RELIABILITY 
UNMATCHED VERSATILITY 
AND AN INTERNATIONAL STANDARD 


OUR BRITISH BUILT MIDAS $100 
SYSTEMS OFFER ALL THESE 
ADVANTAGES TOGETHER WITH 
CP/IM2 CPIM86 
** AND NOW CP/M PLUS ** 
57" and 8” FLOPPIES 
SINGLE OR MULTIPLE USERS 
FIXED AND REMOVABLE HARD DISCS 


CP/M + S100 = TOTALSYSTEM FLEXIBILITY 


$100 CPU CARDS No 1 of a Series 


*Z80A or BSBC, 64K RAM, 2S + 2P, FDC, 2K EPROM, CTC. 

* Z80A Slave 64K or 128K RAM, 2S + 2P, 2K EPROM. 

* Z80A 2/4 MHz, 2/4K EPROM 16/24 bit add, IEEE696. 

* Z80A orB, 8K EPROM/RAM, 16/24 bit add, Int Cont, IEEE696. 
* Z80A, Serial l/O, 2K Monitor 

* 8085 + 8088 dual CPU Card, IEEE696. 

* 8086 + 8013C, 16 bit CPU + space for 8087, IEEE696. 

* 6800 + MMU, 8K ROM. 

* 16032 + space for 32K ROM + 16082, 16201, 16081. 
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1,000 cuts 


YOU MIGHT think that in a booming industry, 
with products in short supply, manufacturers 
would be thinking about putting up their prices. 
Law of supply and demand, right? In the 
microcomputing industry, however, we are in 
the middle of a price war of unprecedented 


proportions. 
Four major manufacturers are involved: 
Sinclair, Commodore, Atari and Texas 


Instruments. They are, between them, already 
responsible for the vast majority of world 
microcomputer sales — not by value, perhaps, 
but by volume. 

A glance at the prices of these machines shows 
why. The 16K Atari 400 and 16K TI-99/4a are 
now around £150. The Commodore 64 and 
Atari 800, which are both comparable in power 
and facilities to the Acorn BBC Micro, are a 
touch under £300. In the pocket-money market, 
both the 16K Sinclair Spectrum and Vic-20 can 
be bought for under £100 — allowing for a 
package deal on the Vic. 

Current American prices do not show the 
price-cutting storm subsiding. The American 
package-deal price puts the Vic-20 at under $100 
— around £65. Texas Instruments is giving a 
$100 ‘‘rebate’? or money-back offer on the 
TI-99/4a which brings the price down to $159.95 
— around £100. 

As in the U.K. so in the U.S. The Sinclair 
micros are undercutting everything. With a $15 
rebate, the price of a Timex 1000 — known here 
as the ZX-81 — is only $44.95, which at today’s 
exchange rate is only £29. 

How can a machine for which Texas once 
wanted £1,000 now cost $150? The answer is 
only partly to do with volume. As a veteran of 
the pocket-calculator wars, Texas knows it has 
to stay in the market. The name of the game is 
market share. 

Other factors are, of course, involved. Most 
of the companies have new machines on the 


way. Commodore always has several, and Atari 
is about to launch four new micros. Even the 
current models, including the 99/4a and 
Commodore 64, are being heavily redesigned to 
use fewer chips, which will enable them to be 
made even cheaper. 

Then there are numerous new machines lining 


up for the Christmas market. Many will offer | 


16-bit processors, including the powerful 
Motorola 68000. Last but not least, the two 
major microcomputer manufacturers — by 
value if not by volume — are threatening to 
launch new machines. Apple has a ‘‘mini Lisa’’, 
called the Macintosh, currently out 
software houses. IBM is rumoured to be about 
to enter the small-micro market with the Peanut. 

So far none of these developments has had 
much significance for the serious business 
market. The manufacturers mentioned have not 
reduced the prices of their peripherals and 
software by comparable amounts. Maybe you 
could expand, say, a Vic-20 or TI-99/4a to the 
capability of an Osborne 2 or Morrow 
Microdecision, but if you cost the exercise you 
will find them poor value in comparison. In 
many cases, too, neither the peripherals nor the 
business software exists. 

But this could change. Forthcoming Atari, 
Commodore and even Sinclair micros could 
soon be offering business capabilities, including 
CP/M, at close to home-micro prices. Both 
IBM and Apple have the manufacturing 
capability and the high profit margins which 
would enable them to engage in a price war. Of 
course they don’t want to, but they may not 
have a choice. 

Meanwhile, the Japnaese are still waiting in 
the wings. The price war is not ending, it is just 
starting. Next it is likely to move from the home 
to the business market. A lot of companies are 
already lined up to die the death of a thousand 
price-cuts. 
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NEW FLOPPY SYSTEMS 


Research Machines of Oxford has introduced new floppy disc 
systems for its 380Z computer. 

A mini-floppy system is offered with one or two drives, each 
drive of 70K byte capacity. Also available is a dual double-sided, 
Standard drive system with a capacity of S00K bytes per drive 
giving a total of one megabyte of on-line storage; this system can 
produce {BM 3740 compatible discs. 

Ata later date a new disc controller card will be offered which 
will allow existing standard drive users to upgrade to |BM 
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Standard double density recording, doubling the capacity to one 
megabyte per drive. 

BASF drives are used throughout and the prices of both the 
mini and standard disc systems include the Digital Research 
CPIM disc operating system which is rapidly becoming the 
industry standard for micrcomputers. 

The price of the 380Z with 32K RAM Is £1,158; the dual mini- 
floppy disc system, MDS-2, is £895; and the dual standard 
system, FDS-2 is £1,695. 


Practical Computing, Volume 1 |ssue 3. 
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Editorial 


\Kkhe death of 


WATFORD ELECTRONICS 


ALL DEVICES FULLY GUARANTEED. Send Cheque. P.O.s, Cash, Bank Draft with 


33 (PC) Cardiff Road, Watford, Herts, England 
Tel Watford (0923) 40588. Telex: 8956095 


1802CP 
2114L-200n 
2147-3 
2632-450n 
2564 

2708 
2716-5v 
2732-450n 
2764-250n 
27128-250 
27128-400 
3242 
4116-200 
4118250 
4164200 
4532-3 


48164 100nS 
2 


5101 
6116-150 
6116L120nS 
6117 100n 
6167-6 
65024 
6502CPU 
6520 
6522VIA 
6530RRIOT 
6532RI0T 
6545CATC 
6551 ACIA 
6592PC 
6800 
6802 
6803 
6804 
6805 
6808 
6809 
6810 
6821 
68821 
68854 
6840 
6843 
6845 
6847 
6850 
6852 
6854 
6875 
68000 
740922 
80804 
8088 
B085A 
81LS95 
81LS96 
81LS97 
81LS98 
g118 
8123 
8155 
8156 
8202 
8205 
8212 
8214 
82154300 
8216 
8224 
8226 
8228 
8243 
8250 
8251 
8253 
8255 
82564 
8257 
8259 
8271 
8279 
8282 
8283 
8285 
8284 
8287 
8288 
8T26A 
8727-3. 
8T2BA 
8731 
STS5N 
BT97N 
B364AP 
9602 
AM26LS31C 
AM26LS32A 
AY31016 € 
AY31270 € 
AY 38910 
AY51013 
AY5 1350 
AY52376 
AY 63600 
COms017 
COMB116 
DM8131 
OP8304BN 
DS3691N 
DS8BLS120N 
DS8820 


CRYSTALS 


32 768KH 00 
IMHe 275 
16MHe 39? 
18MH- 395 
1 843M 200 
? 0MH- 225 
37768M 160 
357594 8 
36864! 300 
40MHe 150 
4433619 100 
SOMH, Thu 
6 OMH? 140 
6144MHz 150 
65536M = 200 
7 OMH, 150 
7 16BMH2 THU 
7OBMHs 200 
BOMHz 150 
SOMHe 700 
9375M 35u 
1WOMH, 176 
Wy 7MHe 151 
WW 2aMHe 200 
20MH, 175 
12 42HM suc 
14 3tHTH 170 


125 
125 
300 
675 
375 
300 
388 
600 
750 
275 
700 
275 
250 
320 
278 
110 


Ds8830 
DS8831 
088832 
E9368 
E9366 
FD1761 
f01771 
F179) 
FD1793 
FD1795 
FD1797 
(M6402 
INSSO60N 
INS8154N 
mc1488 
MC 1489 
MC14411 
MC14412 
MC3446 
MC3447P 
MC3486 
MC3487 
MC6846 
MK3886-2 
MM5280D 
MM6&303 
MM5307 
MM5387A 
MM58174 
RO32513L 
RO32513U 
SFFQ6364E 
SPO256AL2 
1™MS27163 


™MS416415 


TMS4500 
TMS4532 
TMSS100 
TMS6011 
TMS4416 
T™MS9927 
TMS9929 
TMS9995 
ULN2003 
UuPD7002 
Z8CPU2.5 
ZBOACPU 
2808 
Zs0cTCc 
Z8OACTC 
ZBODART 
ZB80ADART 
Z8ODMA 
Z80ADMA 
Z80PI0 
Z80API0 
Z80SI0 
Z80ASIO 
ZN419CE 
2N423E 
ZN424E 
ZN425EB8 
ZN426EB8 
ZN427E8 
2N42BE 
ZN429E8 
ZN459 
ZN1034E 
ZN1040E 
ZNA234E 


75107 
75110 
75150/54 
76162/3 
75118/9 
75164/9 
75324 
75450 
75451/2 
75454 
76491/2 
748112 


7400 
7402 
7404 
7410 
7411 
7423 
7414 
7420 
7422 
7427 
7430 
7442 
7447 
7400 
7448 
7473 
7474 
7475 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
74100 
74116 
74121 
74125 
74126 
74143 
74148 
74150 
74151 
74153 
74154 
74186 
74188 
74383 
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74S Series 


74S00 
74802 
74803 
74808 
24S10 
74820 
724827 
74832 
24874 
748112 
748132 
748133 
248138 
748139 
748155 
748158 
748175 
748188 
745189 
748194 
748201 
748225 
748274 
748241 
748244 
748287 
74S260 
745262 
748287 
748288 
748289 
748301 
748365 
74S374 
748470 
748471 
748472 
748475 
748571 


16 OMHz 
18 OMHe 
18 432M 
19 968M 
20 OMHe 
24 0MHe 
24930M 
480M 
190 0M 
YOOKHz 

1, 28MHz 
2.4576M 
3.276MHz 
4.032MHz 
4.194304 
4:80MHz 
5. 185MHz 
6.24288 
7.7328 
8.0833M 
8.86723 


IDC CONNECTORS 

PCB Plug 
Speed with tatch 
block 
type Pins Pins 
90p 
130p 
145p 
175p 
205p 
220p 
235p 


10 way 
16 way 
20 way 
26 way 
34 way 
40 way 
50 way 


JUMPER LEADS Ribbon Cable 
Assembly DIL Plug (Headers) 


Single Ended Lead 24” Lon 


Length i4pin = 16pin 
24° 145p 165p 
Double Ended Leads 
6" 1185p 20Sp 
12” 198p 2135p 
24" 210p 235p 
36° 230p 250p 


IDC female receptacie jumper leads 
20way 26way 34way 4way 


36” 
tend 160p 
Zend 290p 


200p 
370p 


Strt Angle 


99p 
150p 
166p 
200p 
236p 
250p 
270p 


16K and 48K RAM versions now 
available, Call in for a demonstration. 


JUPITER ACE 


Microcomputer that uses the 
Ultrafast FORTH. Has 8K ROM 3K 
RAM, 32 x 24 display, User definable 
characters, timer fast cassette 
interface, all controlled by a Z80A 
CPU. 

Only: £78 


BBC MICRO 
& UPGRADE KITS 


Upgtade your BBC Micro with our Upgrade & 
Kits and save yourself £sss... 


@ Modet A £299 {incl. VAT) 
@ ModelB £399 (incl. VAT) 


@ 16K Memory (8x 4816AP-100nS) 8BCt 
£18.00 
£6,98 

£12.00 

£85.00 
£6.45 
£6,70 
£6.10 


@ Printer User 1/0 Port BBC2 

@ Complete Printer Cable 36" 

@ Disc Interface Kit BBC3 

@ Analogue 1/0 Kit BBC4 

@ Serat I/O Kit BBC5 

@ Expansion Bus Kit BBC6 

@ Model A to Model B Upgrade 
Kit £43.00 

@ Joysticks for BBC (per pair) £12 

@ Complete range of Connectors & 
Cables available. Send SAE for list. 


We specialise in BBC Peripherals, 
Software and Accessories. Just 
phone us for your requirements. 


Now available BeebPlot; BeebMon; 
BeebProgrammer; Beeb 62 File DOS; 
Beeb 13 ROM Socket; BeebPlotter, 
etc, 


VAT 


@ 12 Months Warranty on DRIVES 
@TEAC CS-50A Single Cased 40 track 
S/sided 100K £180 
@®CS-50A Twin Cased 40 track 
S/sided 200K £350 
@CS-50E Single Cased 80 track 
S/sided 200K £250 
@ CD50E Twin Cased with PSU, 80 track, 
53” S/S 400K £475 
@CS5OF — Single Cased with PSU, 80 
track, 53” D/S 400K £330 
@ CD50F Twin Cased with PSU, BO track 
54” D/S 800K £599 
@MITSUBISHI SLIM LINE: Uncased. 
Double sided, Double Density, ONE 
MEGA-BYTES. Track Density 96TPI, 
Track to Track accesstime 3mSec £220 
@SINGLE MITSUBISHI Slim Line, Cased 
with own PSU. 1 Megabyte £299 
@TWIN MITSUBISHI Slim Line, Cased 
with own PSU. 2 Megabytes £575 
®@ Drive Cable for BBC: Single £8; Double 
£12 
@ 10 Verbatim Diskettes 54” DSSSD (5 
yrs warr) £20 
@ VERBATIM DISKETTES (5 yrs 
warranty) 10x 5}“ SSD £18; DSDD £30 
108" SSDD £28. 
N.B. Carriage is extra. 


NEC PC8023-C 


Bi-directional, BO column. 100CPS, Logic 
seeking, Hi-Res, biock graphic Forward 
and Reverse line feed, proportional 
spacing, true descenders, 2K buffer. at a4 
giveaway price: 

Only: £320 (carr. £7) 


SEIKOSHA GP100A 


Unihammer Printer 
gives normal and double 
width characters as well as cot 
resolution graphics 10" Tractor feed 
Parallel interface standard.£175 (£7 car. 
SEIKOSHA GP250X Only: £235 (£7 carr.) 


Price includes 
SOFTY-2 FREE 2532 
Softy is an intelligent EPROM Programme 
& Emulator. Has Memory Map, TV 
Display, RS232 & Centronics i/P & O/P 
Copies, Emulates and Programs 
EPROMS. RS232 & Centronic routines 
standard. Includes PSU. Price: £169 


RIBBON CABLE 


Ways 
Female 
Card Edge 
Connectors 


120p 


e 
195p 
240p 
320p 
340p 
395p 


14 pin 
16 pin 
24 pin 
40 pin 


DIL SOCKETS 


2a pin 40pin 

240p 325p 

8pin 
14pin 
16pin 
18pin 
20pin 
22pin 
24pin 
28pin 
40pin 


300p 465p 24way IEEE 
315p 4390p 
245p 540p 
375p 595p 


Parailel 


24way 
28way 


260p 300p kOWay: 


480p 525p 


Grey 


AMPHENOL PLUGS 


36way Centronics 


ZIF DIL SOCKETS 


VIDEO MONITORS 


Colour 
Price per Fool 


280) @ ZENITH 12” 
Monitor, 


switch. Attractively finished 


Hi-Res, 


@ MICROVITEC 1431. 14” Colour 
Monitor. RGB Input. Cable included 
£249 


DIL PLUGS (Headers) 
Solder 


405 
49p 
88p 
250p 


(IDC) 


265p 
Female 
Stet Angie 
Pins Pins Pits 
DIN4 1617 
3tway 
dIGIZ A B 
2 - 32waty 
41612 A C 
2: Bway 
41GIZ ABC 
2-2? way 


475p a 
Op 


275p — 


485p 


295p 340p 240p 
360p 3895p 260p 


$75p 
850 
975» 


Green 
40/BO column select 


220p 285p 


Orders. ACCESS/MASTER CHARGE Accepted. GOVERNMENT & EDUCATIONAL 
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P Add 60p to all Cash Orders. 
OVERSEAS Orders postage at cost. 
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL 
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO 


NG SPACE AVAILABLE. 
ORD {0923} 40588 


Just ‘phone your order 
through, we do the 
Van manh Woe ‘| rest. 


EPSON 


PRINTERS 


EPSON RX80 100 CPS,9x9 
matrix, dot addressable 
graphics, Condensed & 
Double width printing, 
Normal, Italics & Elite Char. 
Tractor Feed, Bi-directional, 
logic seeking, Centronics 
Interface standard. Only: 
£295 (£7 carr) 

FX80 10° Tractor/Fiction 
Feed, 160 €P Se 
bidirectional, logic seeking, 
9 x 9 matrix, hi-res bit 
image, normal & Italic & Elite 
Char. Super & subscript, 
Proportional spacing. £395 
(£7 carr) 

MX 100FT/3 136 columns, 
15”’ carriage, plus all the 
facilities of MX80FT/3. 

Only: £425 (carr. £7) 


ACCESSORIES 


@ TEX EPROM ERASER. Erases up to 32 
(Cs in 15-30 min £33 
@ TEX EPROM ERASER with incor 
porated Safety Switch £38 
@ Electronic Timer Solid state. Con: 
nects directly to above Erasers 
Protects your expensive Chips from 
overcooking. Our timer pays for itself 
in notime. £15 
@ Tex Eprom Eraser including the Elec- 
tronic timer £44 
@ Spare UV lamp bulbs £9 
@ Power supply regulated, overload pro- 
tection variable: 5V to 15V @HA £38 
@ Multirail psu kit inciuding Case, Oui 
put: +5V 5A; +12V, -25V. -S5V, 
12V (0 1A Only £39 (p&p 95p) 
@ Attractive Beige Brown ABS CASE for 
Superboard UK101 or Home Brew £26 
@ C12 Cassettes inLibrary Cases  40p 
@ 8” Fan foid paper (1000 sheets) £7 
9!" Fan fold paper (1000 sheets) £7 
Teleprinter Roil 2509p 
UHF Modulator 6MH2 350p 
UHF Modulator 8MH2 450p 
Stack Pack the unique stackable twin 
drawer racking system for Computer 
Cassettes. 5 Drawers !10 sections) 


including 10xC12 Computer Cassettes 
ant Labels £6.00 


EDGE CONNECTORS 


156 
TWO ROWS 
2x 18 way 
2x 22way 
2x 23way 
2x 25way 
2x 28way 
2x 30way 
2x 36way 
2x 40way 
2x 43way 


145p 
200p 


£75 


D CONNECTORS: Miniature 


EURO (DIN) CONNECTORS 


Male 
Stet Angle 


Male 


1Sway 
110p 
160p 210p 
120p 130p 


Female 
110p 1160p 
165p 215p 
Pins 150p 1180p 240p 420p 
Covers 85p 80p 80p 100p 


IDC 25way ‘OD’ plug 385p Skt 4650p 


37 wa’ 
250p 
355p 
295p 


Sway 
80p 


25way 
160p 
250p 
195p 


Solder 
Angle 
Pins 


Pins 
175p 


Solder 
Angle 


2130p 
290p 


3500 
4) 
300p Be 


395p 


®@ Circle No. 103 
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| will be of interest to you and 


Software 
standards 


THE FIELD OF SOFTWARE and the number of people who write and 
sell it grows by leaps and bounds. Inevitably there will be those 
whose level of service leaves much to be desired, and many will fail 
and leave the scene. 

In the meanwhile the prospective purchaser falls victim. I’m 
sure thoughts similar to mine have already appeared in your 
columns. However, I think it worthwhile suggesting to software 
dealers three criteria required by any prospective purchaser of a 
package: 

@ That It is received promptly after being ordered. 

@That it runs trouble-free when received and also meets 
advertised specifications and facilities. 

@ That it is accompanied by documentation which is accurate, 
clear and comprehensive. Brevity is not a prerequisite. 

Am I unfortunate? I have a Sharp MZ-80B, previously I had a 


K, and to date I have never had all three of the above. Rarely have | 


I had any two of them. 

I have communicated with the U.K. headquarters of the 
Japanese manufacturer and have received no reply to two of the 
three letters about documentation and manuals. I have 
documentation and tapes outstanding from Sharp’s largest 
international dealer from packages bought nine months ago, and 
cannot get any sense out of them. I have purchased packages from 
two Sharp software specialists who advertise in your columns, and 
have never had the above services. Indeed, I see a package still for 
sale which I returned because it does not meet the advertised 
specification. 

Frequently I get no documentation. Often the documentaiton 
sent is for another machine or is incorrect or inadequate. How 
long shall we have to suffer such poor service? Or is this merely the 
signs of a growing infant, to have to stick with until it becomes a little 
more sophisticated and aware of what its market requiers? 

Needless to say I have no problems with my own software but 


unfortunately my level of expertise does not allow me to do | 


without some of the packages available on the market. Am | 
expecting too much? Do other readers have the same problem? 
And what can be done about it? 

G C Heaviside, 


Bishops Itchington, | 


Leamington Spa. 


Or and And 


ONE OF THE limitations of the 
PFS database is that when 
retrieving forms the user has 
only logical And at his or her 
disposal. At least the manual 
does not give any hint that there 
was any possibility to use logical 
Or in searching specifications. 
Suppose that you want to 
retrieve all the forms which have 


Disabled aids 


WE ARE IN the process of 
establishing the British 
Database on Research into Aids | 
for the Disabled. The emphasis | 
of the database is on research | 
into aids, design of prototypes 
and one-offs, and at present we 
are collecting information on | 
projects. We think the database | 


your readers as potential users | 
and/or contributors. 

Jane Whiteley, 

Handicapped Persons Research 

Unit, 

Newcastle upon Tyne 

Polytechnic 

1 Coach Lane, 

Coach Lane Campus, 

Newcastle upon Tyne 

NE7 7TW. 


a given word — Pascal in this 
example — either in field 2, or 


| in field 3, or in field 4. The 


problem is that the keyword 
Pascal may occur in all the fields 
2 to 4 or only one or two of 
them. If you have only logical 
And at your disposal, the search 
will retrieve either a part of the 
forms you want or some forms 
several times. But there is a way 
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; to have logical Or and the 
| procedure is as follows: 


@ Make an extra back-up of the 
data diskette 

@From menu choose 6, 
Remove 

@ Make the following retrieve 
spec: 
Item 2:/.. Pascal .. 
Item 3: / ..Pascal.. 
Item 4:/.. Pascal .. 


in PFS ‘‘/’’ means ‘‘not’’ 

After pressing Ctrl-C and 
waiting for a while you will havea 
diskette with only forms which 
have the word Pascal as a part of 
either field, or of field 3, or of 


| field 4. This principle can be used 


with any database which does not 

have logical Or as a feature but 
which has a Not. 

Pauli Heikkinen, 

Liisank, 

Pori 10, 

Finland. 


Reserved words? 


THE APRIL edition of Practical 
Computing concerning languages 
omitted the only language known 
to all computer users: Profanity. 
R J Dowling, 

King’s Lynn, 

Norfolk. 


If-Then-Else 


1 MUST CONGRATULATE you on 
the high standard of your 
languages section in the April 
issue, but I see the Pascal 
section has come under fire 
from Mr John Robinson, 
Feedback, May. John is not 
completely correct. Dr Allan 
says the statement 


IF X = Y THEN 
IF W = ZTHENA: = 1 
ELSE'Bi.a= 1 


has two possible meanings. The 
Else statement could corres- 
pond with either If, but then the 
syntax diagrams of Pascal state 
that an Else always refers to the 
last If. So in fact there is no 
ambiguity. 

John Robinson implies that 
Dr Allan does not appreciate 
this fact, but page 119 has a 
syntax diagram of this 
compound If statement which 
clearly shows which If the Else 


Feedback 


statement is 


IF X = Y THEN 
IF W = ZTHENA: = 1 
ELSE BE= 


It is elementary knowledge 
that the semicolon is the Pascal 
Statement terminator, so the 
semicolon after A := 1 
terminates both If statements 
since neither is a compound | 
Statement, no Begin and End. 
Therefore the Else has no If to 
correspond to, because the If 
statements are now terminated, 
and so will cause an error in 
compilation. 

One way to code version | is 
to make the second If a 
compound statement forcing 
the Else to refer to the first If: 
IF X = Y THEN 

BEGIN 

IFW = ZTHENA: = 1 

END 


| ELSE B: = 


Once again, well done on a great 
magazine. 

David Miller, 

London N3. 


IF THE ELSE is to be associated 
with the first If, then 
alternatively the If statement 
could be rewritten as 
Xray: 
TENG = 
ELSEIF We=.2 
THEN Am = 1; 
I think this is a better solution. 
It is certainly an improvement 
on Mr Robinson’s solution — it 
will compile. 
Neil Jones, 
Levenshulme, 
Manchester. 


Sticking up for Boris 
MSJACKSON in the January 1983 
issue is busy knocking Dr 
Allen’s Tower of Hanoi 
program. I particularly liked the 
way in which Dr Allen gives a 
direct link between the move 
number and the required move 
— far nicer than the messy 
recursive method. Admittedly, I 
might be impressed by the fact 
that it runs easily and simply 
under Basic. 

With proper structuring and 
comments, and a hi-res display 
the entire solution expands into 
a program occupying less than 


2K on an RML-380Z. Mr 
Jackson makes the point that 
(continued on next page) 


refers to. John’s code for 
version one is incorrect. Try it if 
you don’t believe me; his 


Our Feedback columns offer-readers the opportunity 
of bringing their computing experience and problems 
to the attention of others, as well as to seek our 
advice or to make suggestions, which we are always 
happy to receive. Make sure you use Feedback — itis 
your chance to keep in touch. 


| unscathed after Carl 


: a Feedba 


(continued from previous page) 
Dr Allen’s solution uses ‘‘bit 


twiddling’’ methods which is, to | 
an exterit, justified. However, | 


Dr Allen did show how the same 
thing could be achieved fairly 
simply by repeated division by 
two. This method could work 
on any future computer, even if 
it functioned internally in 
decimal. 

Next, Car! Zetie’s letter in the 
same issue. In it, he affirms his 
belief that the trivial 
program 

10A=1 

is correct. He correctly states 
that Sinclair Basic and Atom 
Basic are non-standard, and 
hence it does not matter if his 
program does not work under 
those versions of Basic. The 
implication is that, to be 
correct, a program must be 
written in a standard version of 
Basic, and the standard Basic in 
the U.K. is Microsoft. 

I agreed with him on that line 
of thought, but taking the next 


| logical step, he should have 
| written his program in standard 


Microsoft Basic. The Microsoft 


| assignment statement is Let. 


Thus, his line 10 should read 
10: LET Aaa 
Is this program correct now? 
No, a standard Microsoft 
program should have an End 
statement as the last line of the 
main program. Thus, there 
should be a'‘line: 
20 END 
What I would like to ask Dr 


Allen is, given the alterations he | 


and I both made to Mr Zetie’s 
program, does he think that the 
altered form is correct now? 
Dr Allen really cannot remain 
Zetie’s 
rejection of’ mathematical 


| induction, MI, in the May 1983 


issue. Any mathematician 
should know that if P(n) isa | 
proposition operating over | 


some range of the integers, then | 
if P is true for the first value of 
the range and P being true for n 


HEY, COME AND 
LISTEN To THIS — 
WWE COMPOSED MY 
First TUNE! 


Basic | 


k implies P is true for nk 1, then 
P(n) is true for all nin the range. 
This is in a very real sense a 
complete enumeration of 
instances. 

The fundamental difference 
between MI and _ scientific 
induction, SI, is that MI only 
concerns abstract mathematical 
propositions such as does 


n(n+1)/2 for all natural, 
positive integer, n? SI concerns 


| 1+24+34+44+5+... +n equal | 


real events, such as the sun has | 
always risen before, therefore it | 
will rise today, tomorrow and so | 


on. 


While SI may have been | 


discredited and invalidated, MI 
remains an extremely use- 
ful abstract mathematical 
technique. 

In the same issue, Carl Zetie 
contentedly blurbled on about 
axioms and what is obvious. He 
claims that 1+1 
obvious, pointing out that 1 


XOr | is 0. To him I issue a | 
challenge: find a small group of | 


normal, not pedantic, people 
and ask them what they think 
1+1 is. If he finds any who 
naturally think in terms of XOr 
when + is mentioned, he has 


| found a very strange bunch of 


people. 

I suggest to him that when + 
is mentioned, the natural 
meaning is the addition of two 
elements taken from the set of 
real or integer numbers, not 
XOr. 

On now to Euclidean 
geometry — the geometry of 
planes. Euclid’s final axiom is a 
truism in a Euclidean space. 
Certainly in a non-Euclidean 
space, such as the surface of the 


2 is not | 


Earth, any of the Euclidean | 


axioms may fail. Thus Carl 
Zetie’s comment that ‘‘what 
Boris Allen asserts to be a self- 
evident truth is, in fact, 
sometimes false’’ is extremely 
misleading, since it implies that 
Boris Allen has blundered. Yes 
his statement is correct in 


WHAT D‘YOU THINK 
OF THAT? - 
NoT BAD, EH? 


Euclidean geometries, which 
was all he ever said. 

Finally, however, Dr Allen 
was extremely naughty in one 
section of the article Mr Zetie 
was attacking, in it he asks 
“does 1 man + 1 woman = 1 


child?’’ This is unforgiveable | 
coming from anyone who has 


any mathematical background 
— a number is totally dim- 
ensionless and abstract. To talk 
about | man + 1 woman is 
absolutely meaningless 
mathematics. It is as bad as 
saying that a kilogram is the 
same as a litre — the units are 
completely different and incom- 
patible, from a mathematical 
viewpoint. 


Duncan White, | 


Little Chalfont, 


Buckinghamshire. | 


@ On that last point, we suspect 
Dr Allen of attempting humour 
though his arithmetic remains 
incorrect: 1 man + 1 woman = 
2 and one to carry, as anyone 
knows. 


Induction 


IN HIS REPLY to my letter in the | 


May issue of Practical 
Computing, Boris Allan 
challenges me to give a complete 
enumeration of an example of 
mathematical induction. | 
propose to do so, though | 
suspect that Dr Allan may not 
like the method. 

First, take the so-called 
induction axiom, due to Peano: 


““Any property belonging to) 


zero, and also to the immediate 
successor of every number that 
has the property belongs to all 
numbers.’’ ‘‘Number’’ here 
means positive integer. 


in | 


Now Dr Allan may wish to | 


reject this axiom, but if he does 
so he is no longer dealing with 
the same concept of numbers as 
the rest of us, as this is one of the 
axioms that defines the 
arithmetic of numbers. 
Secondly, a ‘‘complete 


enumeration’? simply means 
verifying the assertion for every 
single case. Scientific induction 
cannot do this because some 
cases lie in the future — we 
cannot be certain the sun will 
rise tomorrow until it actually 
does so. 

Mathematical induction does | 
this by showing that the 
property holds in one particular 
case such as zero, and that if it | 
holds for one number, k, it 
holds for k+1. The induction 
axiom then allows us to deduce 
that it holds for all numbers, 
that is it is completely 
enumerated. | 

Suppose we wish to prove that 
the sum of the first k + 1 integers 
is given by the formula 
k+1 
Yn= kt 1) (k+ 2) 
n=1 
Obviously, when k =0 the sum 
is just 1 so the property holds. 
Now suppose that p is some 


| number with the property: 


pt+1 
Yon= iP + 1) (p +2) 


n=1 
We wish to show that the 
property is as necessary con- 
sequence true for its successor, 
p+1, so that: 
p+2 
Yon = H(p + 1) + 1)((p + 1) + 2) 
n=1 

= 3 (p+2)(p+3) 
That is, the same formula with 
p + lin place of p. To prove this 
we observe that: 


p+2 p+1 
| Yn=-bn+(p +2) 

n= T= 
= 3(p + 1)(p + 2) + (p + 2) 
= }(p* + 3p + 2)+(p + 2) 
= 3(p? + 5p + 6) 
= #(p + 2)(p + 3) 

as required. 

Hence, by the induction 


"BUT HASNT “THREE 
BLIND MICE’ ALREADY 
BEEN DONE 7 


axiom, the property holds for all, 


| numbers; we have completely 


enumerated an example of 

mathematical induction. | trust 

this satisfies Boris Allan. 
(continued on page 13) 
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If part of your microcomputer'’s job is to store 
information, you need Compsoft’s software. 

Compsoft DMS is already Britains No. 1 record 
keeping program. And with 4000 users to our 
credit, we can honestly say we know more about 
information storage & retrieval than anyone else. 
We listen to your comments & requests and now 
we've produced a world first — the Delta — a true 
transactional database. 

If you'd like to know more, we have general 
brochures, full technical specifications & free 


Compsoft Limited 
Hallams Court 


Shamley Green 


Nr Guildford, Surrey 


England GU4 80Z 


Telephone: Guildford (0483) 898545 


Telex: 859210 CMPSFT 


@ Circle No. 104 


COMPSOFT’S DMS - winner 


world has been waiting for. 


* For micro computers with CP/M, MP/M or MSDOS operating systems. Including IBM PC. 


Compsoft Training Centre 
wv 


of the 1982 ITA Awards, 
‘Software Product of the Year’. 
Now Compsoft announce 
Delta — the very powerful, very - 
friendly database* that the on 


meee || 
atl, 


guides to DMS handling a multitude of business 
situations from order processing, invoicing & 
stock recording, through to library, personnel & 
hospital record management. 

Find out more about the database revolution. 
Either telephone the office or clip the coupon 
now. 

Compsofts Delta —taking microcomputers into 
the third dimension. 


Please send me further details 


Company 


Contact 


Address 


Tel No. 


The All-Purpose Computer 
The MTX500 


The MTX500 is a new departure in micro-computer technology. 
Whether your needs as a user are for personal programming, games 
playing, scientific or process control, educational or business use the 
MTXS00 is already capable or very easily adaptable to almost every 
application. Glance through the standard features below - you'll see 
what we mean. 


Software 

The MTX500’s 16k ROM contains several languages and routines which 
enable the novice or the experienced programmer to make full use of the 
machine. Standard languages are MTX BASIC, LOGO and NODDY. 
ROM routines include an ASSEMBLER/DISASSEMBLER with screen 
display of the Z80 CPU registers, memory and program which can be 
manipulated from the keyboard. Machine code programs can be stepped 
through one instruction at a time, and easily called from within BASIC 


programs. A further feature is the Virtual Screen facility which enables 
the programmer to define sections of the screen to work independently 
whilst maintaining all full screen facilities. Pascal is available as an 
add-on ROM pack. 


Hardware 

As standard - 32k of user RAM expandable to 512k plus 16k of 
dedicated video RAM. Sixteen colours, 40 column text, 256 x 192 high 
resolution graphics with all sixteen colours available and easily moveable 
user defined graphics (Sprites) combine to make effective screen displays 
quick and simple to achieve. Standard outputs are centronics printer 


port, two joystick ports, an uncommitted I/O port, 2400 Baud Cassette 
port, separate TV and Video Monitor ports, 3 voice sound with hifi 
output plus a dedicated games cartridge port. Other standard features 
include the Z80A processor running at 4MHz, real time clock, full 
moving key keyboard with 79 keys including eight function keys and 
separate numeric pad. Optional expansions include 80 column colour 


—— 


\\\ eee 


5% d8 in floppy. disc imerface’ 
e ring system, plus an\A/D and — 


For further information, please write to: 
Sales Dept. Memotech Limited, Station Lane bodstah Esta 
Witney, Oxon. OX8 6BX. Telephone Witney (0993) 2977, 


@ Circle No. 105 


The new All British QUANTUM 
2000 computer system is 
outstanding among all the fine 
microcomputers now on the 
market. The explanation is simple. 
All microcomputer designers see 
Versatilityon ahighscaleas their 
aim for the future. Inthe 
QUANTUM 2000 this ideal has 
actually been achieved, therefore it 
is demonstrably more advanced 
than any other. 

QUANTUM 2000 offers every 
feature experts would look for ina 

i ology 2.2 CP/M 
based microcomputer plus an 


—_ 


expansion potential which afew 
years ago would have required 
planning.permission. 


What QUANTUM means by 
Versatility: 


1. Available with 1, 2 or3 disk 
drives. 

2. Disk drives can be 400K or 
800K floppies OR 

5 or 10 meg. Winchester OR 

Amixture of floppy and 

Winchester. 

192K of extra RAM can be 

added, in addition to the 

standard 64K. 


aw 


oO 


6. 


Ifthe standard Centronics plus 
RS232 ports are insufficient, 
just plugging in aboard addsa 
few more. 


. EEE 488? No problem! Plug 


inacard. 


8» Other expansion cards 


of eNn>= 


Qwantum Ob) 2000 


available: 


REAL TIME CLOCK 
SPEECH SYNTHESIS 
NETWORKING (UP TO 32 
TERMINALS) 

HIGH RES COLOUR 
A/D— D/A CONVERSION 


= 
A MULTIBOARD COMPUTER, 
P ~AN 


(continued from page 8) 


On the question of Gédel’s 
proof, Gédel proved that: if 
axiomatic set theory is 
consistent, there exist theorems 
which can be neither proved 
nor disproved; and there is no 
constructive procedure which 


| will prove axiomatic set theory 


to be consistent. 

How Dr Allan construes this 
to mean that no program can 
ever be proved correct is beyond 
me. Presumably he believes 
that, as a corollary, no 
mathematical theorem can 
ever be proved correct, 
including Gédel’s theorem. 

Finally, the ‘‘Boris bashing’’ 
completed, may I thank K M 
Helme — May issue — for 
tlearing up a point that had 
confused meas well as him. The 
missing step was in my original 
letter, but seems to have got lost 
somewhere between posting 
and printing. 

Carl Zetie, 

Cambridge. 
@ Boris Allan replies: 
Carl and Boris were stranded on 
a desert island. They found a 
crate of baked beans. Boris 
suggested that they try to open 
the cans by battering the cans 
with rocks; he failed. Carl 
solved the problem quite simply: 
he said, ‘‘imagine one can 
opener.”’ 

I ask Carl Zetie to enumerate 
an inductive argument, and he 
cannot go through every 
example because he will not live 
that long. To prove enum- 
erability he therefore assumes 
what he has to prove, that is he 


| uses Peano’s axiom of 


induction. 

If we use Peano’s axiom of 
cosmology — that is, the sun 
rose on the first day and the sun 
rose the day following every day 
that the sun rose, so therefore 
the sun will rise every day — 
then we have no problem with 
scientific induction. 

Mr Zetie has not completely 
enumerated; he has assumed a 


| rule. The concept of numbers, I 
| would point out, existed long 


before mathematicians. 
@ This correspondence is now 
closed. 


Unfair criticism 

THANK YOU for your write-up in 
the June issue of your 
magazine, page 24, outlining 
the wide range of our 
application software. However, 
your assertion that ‘‘Superstar 


is really just a good way of 
Tunning some of Bromley’s 
software’ is, | think, mis- 
leading to your readers. 

I would be pleased if you 
could point out to your readers 
that any CP/M compatible 
software can be run on the 
Superstar. Bromcom customers 
who have chosen to buy the 
Superstar and to use their own 
CP/M software include Philips, 
Marconi and Mount Vernon 
Hospital, Middlesex. 

B Bartlett, 
Bromcom, 
Bromley, 
Kent. 


Calculating pi 


IN THE Feedback column in 
May’s issue S Mehew cites my 
March letter, but he is discussing 
a different topic. The topic of 
my letter was rational frac- 
tions which approximate to 7. 
The topic of his letter was| 
getting values of a from an 
Apple II using as few keystrokes 
as possible. Only in this context 


can a single division be regarded 

as cumbersome — his word — 

compared with an evaluation of 
the inverse tangent. 

R A Fairthorne, | 

Farnborough, 

Hampshire. 


APL neglected 


IN RECENT ISSUES you have been 
pointing out the availability of] 
different languages on micros. | 
Could I point out that 4 
reasonably cheap version of 
APL is available for the TRS-80 
model | and 3 microcomputers? 

APL-80 is available from 
Microcomputer Applications 
and costs just over £10 for 
cassette, or just over £30 for 
disc. The version is a substantial 
subset of APL and gets over the 
need for a special keyboard. It 
was written by Phelps Gates and 
offers insight into the language 
at a reasonable price. 

A more comprehensive 
version of APL is available for 
the Model 3. It costs $295 and 
can be obtained from STSC 
Inc., 2115 East Jefferson Street, 


Rockville, Md 20852. This 
version contains ROMs for 
generating the full APL 


character set. 

APL is also available for the 
ZX-81 at a cost of $295 from 
Telecompute Integrated 
Systems of 251 Spadina 
Avenue, Toronto, Ontario, 
Canada, MST 2E2. | 
understand that the price 
includes a 64K memory 
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expansion and a 16K APL 
interpreter. 

Details of the product were 
given in the June 1982 issue of 
the U.K. APL User Group 
Newsletter: ‘‘Pressure sensitive 
APL overlays cover the 
membrane keyboard. The 
package required to place APL 
on the ZX-81 includes a 64K 
and a 16K expansion memory 
and a 16K APL interpreter. The 
memory, called Tispac-64, sells 
for $175 if purchased alone. 

The interpreter, called APL- 
Powerpac, is priced at $295, 
including Tispac-64 and the 
APL interpreter.”’ 

I don’t know the current 
exchange rate, but it doesn’t 
sound too bad. Most APL users 
do appear to belong to big 
companies. It would be nice for 
there to be a few more lesser 
mortals running it on micros. 
Anyone interested in APL can 
of course join the U.K. APL 
User Group by contacting Les 
Hollingbery, Membership 
Secretary, 9 Koh-I-Noor 
Avenue, Bushey, Hertfordshire 
WD2 3E]J. 

I am sure that Les wouldn’t 
mind a plug and I can guarantee 
that anyone writing to him will 
receive a friendly reply. APL 
does appear to be neglected 
because of its lack of cheap 
availability, but it is an 
incredible language to use. 

Norman Bailey, 
Bracebridge Heath, 
Lincolnshire. 


Stop ignoring Sharp 
THERE IS UNDENIABLY some 
truth in the view that the 
MZ-80K and its marginally up- 
market version the MZ-80A 
were introduced too late to 
make serious inroads into the 
popularity of their close cousin 
the Pet. Nevertheless, some of 
the blame for the apparent lack 
of interest in these excellent 
Japanese machines can be laid 
firmly at the feet of the 
computing press. 

In the article Music Micro 
Please in the June issue Bill 
Bennett deals with the sound- 
generating and _ specifically 
music-making capabilities of a 
wide range of current micros. 
He includes the ZX-81, which 
he himself says is normally ‘‘as 
silent as the grave’’, but 
overlooks the Sharp MZ-80K 
and A, both of which can make 
music in a rather limited but 
nevertheless easy-to-use way. 

It is true that the Sharps have 


. system. That I should have had 


Feedback 


only a single channel, and that 
only three octaves are available 
using the Music command. But 
what could be easier than setting 
the Tempo, to a value of | to 7, 
and then employing the 
command Music to play a string 
made up of the names of the 
notes, A to G with R for rest? A 
suffix number could indicate 
their length, 0 to 9, covering 
shorter than a demi-semi quaver 
up via various dotted notes to a 
breve, and a prefix character 
would indicate which of the 
three octaves they are in? And 
these strings, like any others, 
can be subjected to all the 
normal string manipulations. 
Moreover, Poking the rele- 
vant locations, 4513, 4514, with 
a value from 1 to 255 and 
turning on the sound generator 
chip with USR(68) produces a 
continuous background noise - 
variable in pitch over about six 
octaves even while the program 
is busy doing something else. 
J P L Hooper, 
Colchester, 
Essex. 


Bad handling 


1AM GRATIFIED to note that your 
review of Apple Writer II, 
February 1983 issue, condemns 
the appalling cursor handling. I 
was beginning to wonder if | 
was the only person who had 
noticed. We use Apple Writer 
II, which I have modified for a 
Vision-80 card, and we actually 
like it. 

In the course of modification 
I located and fixed the cursor 
handling by taking advantage of 
the fact that Apple Writer 
makes no use of 4K of bank- 
switched RAM on our 64K 


to get involved in the grubby 
details of the machine code, 
including the disc copy- 
protection scheme, to fix this 
fundamental defect in the user 
interface is very sad. That the 
problem is repeated on the 
Apple Writer Ill, supposedly a 
full business word processor, 
and the New Apple Writer II for 
the Apple Ile is even sadder. 
Incidentally, your reviewer’s 
comment that the cursor | 
vertical movement is arbitrary is 
wrong — it moves up and down 
lines by exactly 80 text 
characters, entirely oblivious to 
the word wrapping that is going 
on on the screen. 
M J A Hamel 
Dunedin, 
New Zealand. {J 
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g fora Micro— 


Shopp 
BUY TAN APPLE! 


The Business § | Tomorrow's 
sD Solution Solution 
Solution APPLE III Today 


APPLE Ile 9 | asses 25x LISA 
Monitor Ill 

SOS System Software £1999 
Apple lle with Appie Il emulation 

£899 


We are pleased to be able to 
announce that we have been 
appointed as a Lisa information 


Disk Drive built in disk drive 


with controller 
80 Col Card Apple Iii 256K centre. 
Computer as above 

Apple tie £645 plus Profile 5mbyte Pp R | N T [F RS 
Monitor eo) hard disk 
Colour Monitor £299 
Disk Drive Applewriter Ill EPSON FX80 

Without £200 Visicalc IMI RX80 
80 col+ 64K £150 Quickfile Il! NX100 
Applewriter £119 (All 3 packages for £295) 
Quickfile £760 82A 
Multiplan £75 Complete range of invoicing, ledgers 92: 
Microsoft CP/M £200 and stock packages available. 


THE SUPPORT PACKAGE 


® Training — free half day course to take you from an appreciation of 
the Apple lle to an understanding of applications 
packages. Specialist courses are also available. 

@ Installation — on your premises for a small extra fee. 

@ Ongoing Support — handholding on both software and hardware. 

@ One full year’s guarantee on all parts and labour. 

@ On site maintenance contract available. 

@ Comprehensive range of software, supplies, listing paper, 

diskettes. 
ALL PRICES ARE EXCLUSIVE OF VAT 


For computerized solutions to business problems contact 


SIMMONS MAGEE COMPUTERS LTD 


13 YORK STREET, TWICKENHAM, MIDDLESEX TW11 3JZ 


01-891-4477 
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News: hardware@@==== 


Four new Ataris announced in U.S. 


ATARI PREVIEWED four new 
machines at the Consumer 
Electronics Show in Chicago in 
June. The most important 
thing about them is that they 
are software compatible with 


the existing 400/800 models, | 
but all sport extra facilities and | 


smart new cases. 

The 600XL is the bottom of 
the new range, and features a 
proper keyboard and 16K of 
RAM for $199. A 64K upgrade 
is on offer. For a change, the 
Basic is built in. 

The 800XL will replace the 
current 800. Apart from the 
case, the major differences are 
that the XL has 64K built in, 
and only one cartridge slot. 

The 1400XL and 1400XLD 
are replacements for the 1200, 
which will not now reach the 
U.K. They are deluxe models 


with 64K of RAM plus built-in 
speech synthesis, Basic and 
V-24 Modem interface. In 
addition the XLD has a single 
disc drive which, under the 
upgraded DOS 3, offers 127K 
of storage per side, 254K in all. 
The XLD casing has room for 
a second drive to be inserted as 
an upgrade. 

New accessories include a 
track-ball, ‘‘professional’’ 
joysticks, remote-control 
joysticks and light-pen, with a 
touch tablet to follow. There 
are also the 1010 cassette deck, 
1020 printer/plotter, 1025 dot- 
matrix printer, 1027  letter- 
quality printer and 1050 
double-density disc drive. 
Instead of the peripheral box 
Atari will offer a new 
expansion system providing 
eight expansion slots, two 


Lynx expanded to 96K 


A 96K VERSION of the 
Camputers Lynx made its first 
appearance at the Earls Court 
Computer Fair and is now 
available from the existing 
Camputers dealer network. 
Retailing at £299 including 
VAT the machine gives Basic 
programmers 37K to play with, 
and an extra 24K to machine- 
code programmers. 

There is more to the machine 
than extra RAM alone. The 
96K Lynx also includes a larger 
20K ROM, which is 4K bigger 
than that included with the 
48K Lynx. Extra commands 
provided in the ROM include a 


The smallest possible disc system for the BBC Micro is based 


number 
sound effects and drivers for 
both parallel and_ serial 
printers. There are also 
commands to draw circles, and 
others that allow programmers 
to open up that 24K of 
machine-code RAM to use as a 
data store for Basic programs. 

Existing Lynx users will be 


| able to upgrade their machine 


for £89.95 by going through 
their dealer, who will send it 
back to Camputers for 
alteration. Camputers can be 
found at 33a Bridge Street, 
Cambridge CA3 4AB. 
Telephone: (0223) 315063. J 


on 3in. Hitachi drive units. Cased in rigid steel, the drives come 
in single or double versions which cost £225 and £399 
respectively. Included in that price are the relevant cables, 
manuals, disc utilities and EPROM as well as free discs. The 
discs are double sided, the “B-side” being accessed by flipping 
it over. Each side can hoid 100K. The disc itself is completely 
enclosed in a plastic case, so it is secure. For details contact 
Advanced Memory Services Ltd, Woodside Technology Centre, 
Green Lane, Appleton, Warrington. Telephone: (0925) 62682. []) 
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of pre-formatte® 


| £995. Adding it to the system 


Oric picks a printer 


RS-232 and a Centronics; will 


interface. 

Finally, for CP/M there is 
the Atari CP/M Add-On. It 
has a Z-80 running at 4MHz 
plus 64K of RAM, and at 
under $400 could well offer the | 
cheapest way of running 
CP/M. Certainly it will 
undercut the current 
ATR-8000 CP/M maker for 
the Atari. As it runs on the 
serial interface bus, the CP/M 
Add-On will run with any | 
Atari, including the current 
400 model. Also, Atari will 
actively be promoting the | 
conversion of standard CP/M 
software to its own disc 
format. 

The new products will reach 
American shops between 
August and Christmas, but 
their appearance in the U.K. 


have to wait for 
conversion to Pal television. 
The launch has two interesting 
aspects. First, unlike many 
firms, Atari has decided to 
keep faith with existing users, 
instead of making their 
machines redundant. By 
offering Apple-style expansion 
slots the company has 
increased the flexibility of both 
new and existing products. 
Second, Atari has not 
launched a new touch- 
keyboard machine to compete 
at the bottom end of the 
market, where it has sold some 


10,000,000 video games 
machines. 
For further information 


contact Atari (U.K.) Ltd, Atari 
House, Railway Terrace, 
Slough, Berkshire SL2 5BZ. 
Telephone: (0753) 33344. J 


Unix in the Club 


THE CIFER CLUB is a new 
Winchester hard-disc based 
micro that is available in both 
eight- and 16-bit versions. The 
16-bit version uses the power- 
ful Motorola MC-68000 
microprocessor running at 
8MHz. On the same board is a 
minimum of 256K of user 
RAM, together with memory 
management. The operating 
system used by the machine is 
Unix, which is rapidly gaining 
ground among 16-bit micros, 
especially those using the 
68000. 

The 16-bit board is available 
as an option for existing Cifer 
micro users, and as such costs 


ORIC PRODUCTS INTER- 
NATIONAL has chosen a 
printer/plotter unit as the first 
peripheral to wear the Oric 
badge. The Oric printer plugs 
directly into the expansion port 
on either the 16K or 48K Oric. 


{ It requires no accessories other 


than the connecting lead which | 
is supplied with it. 

The Oric Colour Printer was 
shown for the first time at the 
Earls Court Computer Fair in 
London, and is currently 
available at Oric retail outlets 
nationwide. Also available at 
these outlets will be supplies of 
the plain paper rolls the device 


\ 


does not render existing CP/M 
software obsolete as the 
upgraded machine retains the 
Z-80 board as an I/O 
processor. This function can 
be switched off to reveal an 
ordinary CP/M micro. The 
Club, together with Unix, costs 
around £4,400. Details from 
Cifer Systems Ltd, Avro Way, 
Bowerhill, Melksham, Wilt- 
shire SN12 6TP. Telephone: 
(0225) 706361. 


uses, as well as the miniature 
ball-point pens. 

Four colours are available 
on the printer — black, blue, 
red and green — which can be 
selected without any manual 
interference from the user. A 
standard Centronics interface 
means that the printer can be 
connected to a wide range of 
other microcomputers as well 
as the Oric 1. 

The Oric printer retails for 
£169.95 and comes complete 
with a comprehensive manual 
which includes a number of 
example programs. iM] 

(More news on next page) 
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FIN FINGER 
PRINT 


PLES Gives you 
= fingertip 
control 


FINGERPRINT makes it 
easy to use all your Epson 
printer's capabilities. 


Once installed simply tap 
your printer's panel 
buttons to instantly 
select:- 


Double wide, Compressed, Emphasized, or Double strike 
modes, combinations of these, and other features. 


FINGERPRINT is a plug in module which fits in your printer in 
minutes. -No soldering. It’s compatible with all MX 8O & MX 
100 printers - works with all computers, software, & 
interfaces. 


£49.95 + VAT 


RP Computer Products 
40 Triton Square London NW1 SHG 
Phone 01 387 4549 


Oealer enquiries invited 
@ Circle No. 108 


MAILING 
FLOPPY DISKS? 


The Swan Disc Pack combines great strength 
with simplicity of use. Made from rigid white 
corrugated, it isa self assembly package 
providing high postal security at 

economical rates. 


Free sample 
ring us on 
01-607 9938 


6x6; 
8.75 x 8.75 


@ Circle No. 185 


Jupiter Ace now 
has 19K RAM 


THE JUPITER ACE is now the 
Jupiter Ace 16+. The 
standard memory size of the 
only micro to use Forth as its 
native language has been 
boosted to 19K. The standard 
3K of the original Ace has been | 
augmented by a 16K RAM | 
pack but the asking price for 
the micro is still £89.95. 

The Ace 16+ is an ideal 
machine for users interested in 
control applications. To 
demonstrate this fact, the 
Jupiter Cantab stand at the! 
Earls Court Computer Fair | 
had a robot controlled by an 
Ace. 

Jupiter Cantab has recently 
moved to a new suite of offices 
at Cheshunt Building, 
Bateman Street, Cambridge 
CB2 1LZ. Telephone: (0223) 
313479. i} 


NEC portable 


#N JAPAN the Nippon Electric 
Company, NEC, has launched 
the PC-8021 portable micro. It 
appears to be almost identical 
to the Tandy Model 100 — | 
reviewed on page 96 of this 
issue and also features 
Microsoft software. 

One difference is that the 16K 
of CMOS RAM in the NEC 
micro can be expanded to 64K 
internally. A number of other 
Japanese companies are 
rumoured to be about to enter 
this competitive field, which 
should result in prices coming 
down. 

Contact NEC Business 
Systems, NEC House, 164/66 | 
Drummond Street, London | 
NW1 3HP. Telephone: 01-388 | 
6100. oO 


Process control 
with the BBC 


BEEB-EX is an expansion system 
for the BBC Micro which will 
be of interest to those users not 
prepared to wait for the Tube. 
It is an interface card which 
attaches via a 34-way cable to 
the IMHz bus port on the 
bottom of the micro. It allows 
BBC users access to the Cube | 
range of Eurocards produced 
by Control Universal, of which 
there are over 300. 

This system can be applied | 
in the field of industrial 
contro]: users can develop 
controlling software using the 
BBC Micro and the relevant | 


board. Once it is fully 
debugged it can then be blown 


to PROM and incorporated in | 


a stand-alone system. The BBC 
Micro is too big and bulky for 
this kind of application, but a 
version of BBC Basic on a 


Eurocard is currently under | 


development. 

There are two versions of the 
Beeb-ex. One is a stand-alone 
unit which holds up to four 
Eurocards and costs £49. The 


second is designed for bigger | 


applications: it is a rack- 
mounted system consisting of 
an interface costing £41 and 
rack from £72. 

Also available from Control 


Universal Ltd, supplier of the | 
Beeb-ex and Cube cards, is the | 


Cube modular computer 
system. This Eurorack com- 
puter leaves the user with 
infinite flexibility: it offers a 


choice of 6502 or 6809 
processors in a number of 
| configurations and is also 


compatible with Acorn 
Eurocards. 

Control Universal can be 
found at Unit 2, Andersons 
Court, Newnham Road, 
Cambridge CB3 9EZ. 
Telephone: (0223) 358757. 


Texas to go 
protectionist 


TEXAS INSTRUMENTS plans to 
doctor the TI-99/4 machine in 
such a way that it will only run 
cartridge software if the 


cartridge contains a special | 
chip. This will mean that TI — | 


which makes the chip and 
steadfastly refuses to let 
anyone else make it — is the 
only company able to provide 
cartridge software for the 
machine. 

Anyone else planning to 
release software for the 
TI-99/4 will have to go 
through TI. Authors will only 
receive a royalty. It seems that 
the 99/4 
cheaply that TI has had to look 
elsewhere to make a profit 
from the machine. After 
reporting a 77 percent drop in 
profits for the first quarter of 
1983, TI is predicting a 


| $100,000,000 loss in the second | 


quarter. 


In many ways the move to | 


protect its software represents 


an own goal by TI. A number | 
have 


of software houses 
responded by pulling out of 
producing 99/4 software — 
and we all know that software 
sells micros. Q 
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is being sold so | 


News: hardware 


A PERFORMANCE AND 
PRICE BREAKTHROUGH IN 


APPLE JL « Ile 
HARD DISC STORAGE 


High Performance AID hard disc systems of 5-20 megabyte 


capacities, specifically designed for use with the Apple, are now 
available running under DOS, CP/M & Pascal. The units cold boot and. 
throughput speeds are really impressive. If you want to leave others 


standing, try our fast DOS option! 


The range features the 5+5 and 10+10 drives which enable you to LOW PRICE 
configure half the drive as primary and half as secondary storage for ease 


of archiving. 5Mb f; 990 


The systems have been designed around the concepts of data 


reliability and convenience of operation. 10 Mb £1 2 70 
They are simply the most competitive hard discs on the market. So 


why pay more for less.. PAY Ly) £ 14 90 


All prices ex-VAT. 
— eee Apple is the registered 
interface \ | E | technology trade mark of Apple Inc. 
DEALER ENQUIRIES 
=: WELCOME 


@ Circle No. 110 


INTEC, 191 Ciarence Gate Gardens, Glentworth Street, London NW1 6AR. 01-723 6305. Tix: 8813271 GECOMS G 


Biodata B 
Microlink-Computer Hou 
Interface 0 


061-236 1283 


Graffcom 
IBSF-W 
Business Controller 
01-727 5561 


Comshare 
Microconnect 


Nominal lial 
021-704 4151 


02514- 


Millhouse Designs 
Comms Processor 
0420-84517 


Sapphire Systems 
Stock Control 
Invoicing 

01-554 0582 


We felt it was time we stopped telling you about ourselves and said a few-words about the massive 
commitment which over 100 software organisations have made to the ACT Sirius 1. 

On these pages are just a few of more than 400 packages now available for the Sirius 1, Britain’s best-selling 
16-bit personal computer. 

The packages range from traditional accounts programs to sophisticated computer-aided design systems 
and there is a whole host of software for specific industries and professions. 

If you're looking for a computer solution to match your business requirements, then ‘phone one of the 
numbers above, before you look any further. They're all convinced that the ACT Sirius 1 is the best machine. 
of its kind in the country — and they have the software that will make it work for you. And if you don’t see 
what you want, just clip the coupon for details of more than 400 products designed for the ACT Sirius 1. 


D.L.A. Computers 


S Off-line telex symbolex-Screntitic praxis 
449 preparation | Word Processor | B= es 
: 01-847 2331 ” 061-273 3333 . ‘mame 


= a 
fai 
Heronview Interdata f tied 
IEEE 488 Driver Telex-simulation ae icronet 


Micro Supplies 
Dairy Herd 
Management 
0262-77115 


Busisoft 
Spellbinder 
01-381 4337 


TABS 


| > Pe) 


Fast Data Entry 
0264-58933 


Pegasus Software 
Invoicing 
0536-522822 


Distine 


‘ Please send me . 
the Registered Product Brochure, ‘ ™ 


listing over 400 Hardware and Li 
Software products for the ACT Sirius Ne 


Name — =. . 


Position 
Company 


Address 


' Telephone = __—s 
@Circle No.111 _ 


— 


ACT (Sirius) Ltd. FREEPOST, Birmingham B63 1BR, or call 021-501 2284 = 


pear Mr 


we 
a = 
< 


williams 


WITHOUT KEYSTAR THE USER HAS TO FIND THE CORRECT KEYING SEQUENCE | 
AND OPERATE A COMPLEX COMBINATION OF KEYS. 


SJ CreEY tthe 


MA 
GARMENT - ant ; 


ou for yours” 


KEYSTAR WORKS AT THE PRESS OF A SINGLE, CLEARLY MARKED KEY. 


Keystar puts editing on Wordstar 
Into plain language. 


Is your secretary the only person in your office who can 
talk to your word processor? 

Wordstar is by far the most popular word processing 
program available. But, like all such systems, it takes time and 
practice to leam its language. 

Keystar now puts the whole office on speaking terms 
with Wordstar. Good news for those of us who have to work 
late on that vital report. And for the temp who started 
yesterday. (We like to think that it will also 
add a whole new dimension to your 
secretary's relationship with 
Wordstar.) 

Keystar makes Wordstar _ 
immediately accessible by providing 
fifty-six of its editing commands as 
colour-coded buttons, each labelled in 
plain English. 

Press the appropriate Keystar 
button; Wordstarperforms .« 
as commanded. And since | 
there is no need to display 
help menus, there is fifty 
per cent more room on 
the screen for your 
documents. 

Make Wordstar work 
for you! Contact your nearest 
Keystar dealer or order direct by . 
completing and returning the order coupon. 

For the technically minded, Keystar connects easily to 


your microcomputer via an RS232C/V24 serial port. This 
port can be shared with other devices and on some systems, 
for example, Cromemco and Altos the device would naturally 
be the V.D.U. 

On integral systems, e.g. Apple Il, Osborne, RML380Z, 
Superbrain, Act Sirius/Victor 9000, IBM PC, the device could 
be a printer, a plotter or a modem and special instructions are 
provided to direct Wordstar to recognise the presence of 

Keystar on such systems. 


To: WMI PRODUCTS, INTEGRATED MICRO APPLICATIONS LTD., 
21 LANSDOWNE CRESCENT, EDINBURGH EH12 5EH 


Please send me _Keystar units at 6231.75 per unit 
(price includes VAT, carriage and insurance). 

| will be connecting Keystar to a 

microcomputer. 


| enclose a cheque/postal order for £ 
to*WMI Products.° 


made payable 


Please debit my AccessCardNo sf 6 - 
a ) . 
BSN 22. visa Cardo for 6 
Signature = 
Name - 
Address 
Tel. No. 


Dealer enquiries welcome. Telephone 031-225 3141 ask for Jim Wheatley. 


Please allow 28 days for detivery. VAT No. 270769925 
Integrated Micro Applications Ltd reserve the right not to accept any order. Any acceptance will be 
subject to Integrated Micro Applications’ terms and conditions. 


Wordstar is a registered trademark of Micropro Corporation International. 
@ Circle No. 112 


Another source 
of DEC discs 


USERS OF the Digital Equipment 
Corporation Rainbow 100 are 
now freed from having to buy 
their blank floppy discs through 
DEC. The Rainbow’s CP/M- 
86/80 operating system requires 
specially pre-formatted discs. 
Key Computer Centres has 
produced a format utility so 
that any normal 5.25in. floppy 
disc can be used. The utility is 
available from most authorised 
DEC dealers or from Key 
Computer Centres Ltd, 
Enterprise House, Terrace 


| Road, Walton-on-Thames, 


Surrey. 
42777. 


6502 assembler 
for beginners 


THE DR WATSON beginners’ 
assembly-language course 
consists of a tape containing a 
6502/6510 assembler and a step- 
by-step book full of exercises. 
This seems a good approach as 
the book is written to suit the 
assembler, leaving the beginner 
with only the intricacies of the 
6502 instruction set to worry 


Telephone: (093232) 
Q 


| about. 


| Standfast House, Bath Place, 
| High Street, 


The tape/book package costs 
£14.95 and is available at the 
moment for the Commodore 
Vic-20, Commodore 64 and Pet 
2,3,4 and 8000 series. Contact 
Honeyfold Software Ltd, 


Hert- 
01-441 


Barnet, 
fordshire. Telephone: 


4130. 
Vic-20 teaching 
games 


ASK, a Specialist company 
writing educational games for 
the three to 12 age group, now 
has 10 titles available for the 
Vic-20. Shape Up, for instance, 
is designed for very young 
children as a preliminary to 
learning the shapes of the 
numbers and letters. The child 
matches shapes to build houses 
and tries to catch a shape 
burglar. Other programs adopt 
a Similar approach to build up 
literacy and numeracy. 

Ask programs cost £8.95 
from High Street retailers or 
£9.50 by mail order from Ask. 
They generally require 8K or 
16K RAM extensions. Details 
from Ask, London House, 68 
Upper Richmond Road, 
London SW15 2RP. 
Telephone:01-874 6046. Q 


—— 


gramming language is 
inspiration behind the current 
wave of systems which use a 
mouse, such as Apple’s Lisa, 
Visicorp’s VisiOn and 
Microsoft’s mouse. 

The Smalltalk PC system 
written by Chris Macie of 
| Software Systems runs on 
expanded Apple II or Ile 
systems or Apple look-alikes 
like the Basis 108. It requires at 
least 256K of RAM plus a 
mouse to run. Smalltalk PC is a 
cut-down version of Smalltalk 
designed to run on relatively 
low-cost set-ups. It sacrifices 
most of Smalltalk’s graphics 
features, but preserves the 
concept. of multiple windows 
and implements most of the 
language. 

Smalltalk is an immensely 
ambitious system developed 
over the last dozen years at 
Xerox’s Palo Alto Research 
Centre, running on large Xerox 
minicomputers. Up to now it 
has not been publicly available, 
but Xerox has had co-operation 
from other manufacturers such 
as DEC, Hewlett-Packard and 
Apple in implementing research 


| versions. An unreleased Lisa 
Smalltalk is known to exist 
already. 


Smalltalk PC has been 
developed independently of 
Xerox, but relations between 
Chris Macie and Xerox seem to 
be amicable. Getting even a cut- 
down version of Smalltalk on to 


News: 


machine is an 
achievement in itself. 

Xerox itself is now licensing 
what it calls the ‘‘virtual image’’ 
to hardware manufacturers. 
This is Smalltalk-80 written in a 
machine-independent inter- 
mediate code, actually the 
lowest level of Smalltalk. 
Hardware manufacturers then 
have to go off and write the 
“‘virtual machine’’ an 
interpreter to run the code. 
Having done so they will be able 
to offer users the full-scale 
Smalltalk-80 system. The 
minimum hardware this is likely 
to run on is an 8066 or 6800- 
based system with at least 
0.5Mbyte of RAM and fully | 
bit-mapped high resolution 
graphics. 

The user interface is the most 
innovative feature of Smalltalk, 
but a major design goal has 
been to provide: an interactive 
envrionment ideal for program 
development. Smalltalk is 
therefore likely to be of long- 
term commercial interest to 
companies looking for a fast 
way of producing prototype 
systems that can be, 
progressively refined. 

Smalltalk PC for the Apple is 
priced at £495, with the mouse | 
and interface costing £275, | 
from Asolve Ltd, 12-14 Church 
Street, Basingstoke, Hampshire 
RG21 1HQ. Telephone: (0256) | 
795746. Smalltalk PC is also 
available now running on the 
Basis 108. Details from BCD 
Systems Ltd, 21 Mount 


softwae@=== 


Smalltalk out at last 


SMALLTALK is at last available in| an _ eight-bit 
the U.K. The Smalltalk pro- | 
the | 


Ephraim Road, Tunbridge 
Wells, Kent. Telephone: (0892) 
45266. Smalltalk PC for the | 
‘IBM PC is expected soon. 

Addison-Wesley has 
launched a series of books on 
Smalltalk just as Xerox has 
finalised arrangements for 
licensing the product for use on 
other manufacturers’ hardware. 

Smalltalk 80: the Language | 
and its Implementation by 
Adele Goldberg and Dave 
Robson is in the shops now — 
try Dillons University Bookshop 
in Malet Street, London WC1 if 
you have trouble getting hold of 
it. The book costs £24.95 and is | 
available in hardback only. 

Addison-Wesley plans to 
bring out more books this 
year on the subject. The 
Smalltalk user interface has 
inspired the modish mouse-and- 
high-resolution-graphics 
approach of the Apple Lisa, 
VisiOn and the latest Microsoft 
offerings. Smalitalk 80: 
Creating a User Interface and 
Graphics Applications deals 
with this aspect of Smalltalk in 
depth. 

Smalltalk does away with 
the distinction between lang- 
uage and operating system, so 
the process of developing 
programs in Smalltalk is a novel 
experience for most program- 
mers. The book Smalltalk 80: 
the Integrated Programming 
Environment should create 
great interest among the 
software writing community 
when it appears. Q | 


Standard software is the aim 


MICROSOFT HAS reached 
agreement with a number of 
Japanese and American 
computer manufacturers on a 
software standard for low-cost 
home computers. Called MSX, 
the standard has immense 
implications for a market 
characterised by a multiplicity 
of different machines all 
running entirely incompatible 
software. 

The standard is in the form of 
documentation describing what 
hardware environment manu- 
facturers have to provide to run 
MSX_ software. 
machine must be based around 
the Z-80 eight-bit processor and 
the Texas Instruments 9918 
video controller. The standard 
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An MSX) 


specifies other 1/O features in 
detail, including the joystick, 
cassette and ROM-cartridge 
interfaces, and the music 
features to be supported. 
Microsoft will be licensing a 
32K ROM for this standard 
MSX machine based on 
Microsoft’s Advanced Basic. 
Manufacturers gain by 
getting access to this essential 
system software more quickly, 
and their customers should gain 
access to a much larger base of 
software packages. Manu- 
facturers are free to add 
machine-specific enhancements 
to the MSX core and can 
obviously lay out their circuits | 
as they choose. Microsoft 


avoids the tedium of having to 


churn out inumerable variations 
on the same theme. 

Manufacturers working, with 
Microsoft on MSX_ include 
NEC, Sony, Matsushita Pana- 
sonic, General Instruments and 
Spectravideo. MSX is primarily 
intended for machines that will 
be sold into the Japanese home 
market, hence its conservatism, 
but Microsoft is keen to reach 
agreement of this kind for other 
sections of the micro market. 
Microsoft is at present actively 
engaged in discussions with 
U.K. and European manufac- | 
turers and software writers to 
see if a similar arrangement can 
be worked out for Europe. 


(More news on page 23) ' 
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SELECTED SOFTWARE 


COMMODORE 64 

Temple Of Apshai (Part 1) -1D-BC57M £27.45 
-1D-BC58N £13.80 
-1D-BC59P £13.80 
-1D-BC60Q £20.75 
-1D-BC61R £20.75 
-1D-BC62S £27.45 


HARDWARE 


Atari 400 with 16K RAM (AF36P) £199.95 ee 
Atari 400 with 48K RAM (AF37S) £214.99% KN 
Atari 800 with 48K RAM (AF02C) £399.00 * KG 
All above with BASIC and handbooks 

Atari Cassette Recorder (AF28F) £50.00 

Atari Disk Drive (AFO6G) £299.95 

48K RAM for Atari 400 (AF44X) £65.00 

48K Upgrade for 400 (AF45Y) £65.00 
Commodore 64 (AF56L) £339.00 * 

16K RAM for VIC20 (AF53H) £59.95 
Commodore Cassette (AF48C) £44.95 
Commodore Disk Drive (AF50E) £299.99 
Dragon 32 (AF57M) £199.50 
Dragon Joystick (BC30H) £19.95 
Cassette Cable for Dragon (BC31J) £2.95 

Epson Printer MX80F/T (AF40T) £447.35 
MENTA 

Floppy Disk 

5 C12 Data Cassettes 
Joystick Controller 
Joysticks (Pair) (AC37S) £13.95 
Le Stick (AC45Y) £24.95 


-1E-16K-KF54J £34.95 
-1C-16K-KB74R £22.95 
-1D-32K-KF53H £21.95 

-1E-116K-KB67X £34.95 

-1E-16K-KF10L £29.95 
-1D-24K-YL29G £62.95 
-1C-16K-KB68Y £22.95 
-1E-16K-KF11M £29.95 


Attack At Ep-Cyg-4 
“Baja Buggies 
Candy Factory 
Claim Jumper 
Defender 
Forth 
“Frogger 
Galaxian 


Upper Reaches (Part 2) 
Curse Of Ra (Part 3) 
Sword Of Fargoal 
Crush, Crumbie & Chomp 
Jump Man 
DRAGON 
Berserk -1E-BC32K £19.95 
-1C-BC78K £7.95 
-1C-BC82D £9.95 
-1E-BC79L £19.95 
Quest -1C-BC41U £7.95 
Wizard War -1C-BC83E £7.95 
Plus 30 other titles for Dragon 
SPECTRUM 
The Hobbit (48K) 
Timegate (48K) 
Space Intruders (16K) 
Meteor Storm (16K) 
Chess Player (48K) 
Speakeasy (48K) 
viC20 
Crush, Crumble & Chomp (+16K) 
1C-KK10L £20.75 


-1E-16K-KB44X £34.95 
-1C0-32K-KFO2C £27.45 

-1E-8K-BQ63T £34.95 
-1C-16K-KF22Y £27.50 

-1E-8K-BQ71N £29.95 
-1D-48K-KB22Y £29.95 
-1E-16K-KF13P £34.95 
-1C-16K-KBO7H £21.95 
-1E-16K-KF16S £29.95 
-1D-32K-KB15R £47.19 
-1E-16K-KB90X £34.95 
-1D-40K-BQ93B £20.64 
-1D-32K-KB37S £29.95 
-1D-48K-KB83E £38.95 
-1C-16K-KF20W £31.50 
-1D-32K-BQ94C £29.95 
-1D-32K-BQ95D £29.95 


Gort 
“Hellfire Warrior 
K-razy Shootout 
“Moon Shuttle 
Pac-Man 
Paint 
Picnic Paranoia 


Black Sanctum 
Dragon Trek 
Galax Attax 


-1C-BC88V £14.95 
-1C-BC89W £6.95 
-1C-BC90X £4.95 
-1C-BC91Y £4.95 
-1C-BC92A £6.95 
-1C-BC93B £4.95 


mx 

SAM Speech Synth 
“Shamus 

Softporn Adventure 
Starcross 
Synassembler 
*Zaxxon 

Zork | 

Zork II 


(XG28F) £115.00 
(YX87U) £2.50 
(AF61R) £1.99 
(AC53H) £7.50 


Full details all above in MAPLIN catalogue. Zork tll 


* Delivery next day by Datapost 


-1D-32K-KB31J £29.95 


*3D-Supergraphics -1C-40K-BQ29G £31.95 


>| 
MICROWRITER 


The new hand-held word processor 

that eliminates the need for a typist. 

You can learn the Microwriting technique 
in‘less than an hour and produce 
perfectly typed text the same day. 


Microwriter (AF62S) £485 + £72.75 VAT & 
Complete Word Processor Package 


(Microwriter, printer and lead) 
(AF63T) £1,205 + £180.75 VAT 
Available ONLY by mail order 
WESTCLIFF shop. 


or from 


* Delivery next day by Datapost 


Mn 


Mapsoft full colour catalogue. 
Price £1 incl. post. Maplin 
Catalogue contains full details 
of all hardware and lots of 
software. On sale now in all 
branches of W. H. Smith, price 
£1.25 or £1.50 incl. post from 
PO Box 3, Rayleigh, Essex. 


2. 


~ ™h 


If your order contains over £120 worth of 
computer hardware apply now for interest 
free credit by telephoning: Mail-order: 
(0702) 552911. London Shop: 01-248 0926. 
Birmingham Shop: 021-356 7292. Southend 
shop: 0702 554000 or write to P.O. Box 3, 
Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month 
for a further nine months (to nearest 
penny). 

Credit quotations on request. This offer 


subject to approval which can take up 
to 48 hours (APR = 0%). 


ee over 280 sther titles for Atari. 


Datestones Of Ryn (+16K) -1C-KK13P £13.80 


Invasion Orion (+16K) 
Monster Maze 
Plattermania 

Princess & Frog 
Rescue At Rigel (+16K) 
Ricochet (+8K) 


Sword Of Fargoal (+16K) 


Tank Arcade 


-1C-KK12N £17.25 
-1E-KK11M £27.45 
-1E-KK14Q £27.45 
-1E-KK16S £29.95 
-1C-KK08J £20.75 
-1C-KK15R £13.80 
-1C-KKO9K £20.75 
-1C-KH18U £11.95 


ED 


§ =©generator all with envelope control like a 


I\\\ Wr WE \ WN 


Plus 80 other titles for VIC20 


*Disk versions also available though price 
and memory size may be different. 


dh. 


AUTHORISED ATARI \\ 
SERVICE CENTRE 


y 
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The brilliant new colour computer 


SORD M5 


Send sae now for our new software leaflet 
with details of all programs added since 
Maplin catalogue. 

Order As XH52G Issue 4. 


pas 


A superb new home computer 
with one of the most powerful 
colour video processors 
available. An incredible 32 
sprites simultaneously 

and 16K of RAM 

dedicated to graphics 

alone. Powerful Z80A 

(3.5MHz) main processor. Three 
tone generators and noise 


MUA 


mini-synthesiser. Complete with BASIC and superb handbooks 
for beginners. All this for just £189.95 (AF64U) 


Yl 


WEEE 


Maplin Electronic Supplies Ltd., Mail Order: P.O. Box 3, Rayleigh, Essex 
SS6 8LR. Tel. Southend (0702) 552911 (Sales). 

Demonstrations at our shops NOW. 

159-161 King St. Hammersmith, W6. Tel. 01-748 0926. 284, London 
Road, Westcliff-on-Sea, Essex. Tel. (0702) 554000. Lynton Square, Perry 
Barr, Birmingham. Tel. (021) 356 7292. 

All goods delivered in UK maintand carriage paid, but add 50p if total 
order less than £5 except catalogues. Orders including items marked x, 
delivery next day by Datapost. 

Subject to availability. All — include VAT unless shown. Prices 
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wees Wews: software 


Languages for 
Apple Lisa 


APPLE HAS ANNOUNCED Pascal, 
Cobol and Basic for the Lisa, | 
with C and Fortran to follow. 
The languages come with a 
range of tools for software 
developers which together make 
up what Apple calls the Lisa 
Workshop. 

Lisa Pascal resembles the 
UCSD Pascal used on the Apple 
ll and III sufficiently closely to 
enable existing code to be 
| ported across to the Lisa quite 
| simply, and it also conforms to 
the ISO standard. It has been 
extended to allow use of the 
Lisa mouse, and can be used 
with Quickdraw, a powerful 
graphics utility which is part of 
the workshop. Pascal costs) 
£480. 

Lisa Basic resembles DEC 
Basic Plus, and costs £240. Lisa 


Cobol is a level 2 Cobol. 
developed by U.K. Software 
house Micro Focus. It costs 


£800. 

These three languages will all | 
be available when volume} 
deliveries of the machine 
commence. The prices all 
include the software-develop- 
ment workshop, with its mouse- 
controlled text editor, 68000 
assembler and various other 
debugging and development 
tools. 

To write applications which 
use the mouse and the Lisa’s 
364-by-720 dot screen to full 
advantage, with multiple 
windows and so on, you will 
need to use Pascal for the time 
being. The Basic and Cobol are 
more limited in this respect, and 
do not support Quickdraw. 

Already several U.K. soft- 
‘ware houses, including Vlasak 
and Eurobeta, have trans- 
ferred commercial accounting 
software written in Pascal 
across from the Apple II and III 
on to the Lisa, and then used the 
workshop utilities including 
Quickdraw to rewrite the user 
interface. 

Quickdraw’s 40,000 lines of 
68000 assembly code provide 
| the software developer with fast 
routines to handle window 
management, multiple type 
founts and the other features of 
the Lisa graphics interface. Lisa 
Pascal with Quickdraw was 
used to develop the 2Mbyte of 
office management software 
which comes with the standard | 
Lisa system, reviewed on page | 
92 of this issue. 


| Strategy, 


Further details from Apple 
Computer (U.K.) Ltd, Eastman 
Way, Hemel Hempstead, 
Hertfordshire HP2 7HQ. 
Telephone: (0442) 60244. 9 


Software deal 
with record 
company 


K-TEL and DK’Tronics signed a 
deal worth £150,000 at the 
Midland Computer Fair. The 
deal will commit the large 
record company, better known 
for its 20 Greatest Hits 
compilations than for computer 
software, to market, 75,000 
cassettes supplied by the 
Essex-based microcomputer 
company. 

The deal highlights the 
similarity between the micro 
software market and the record 
industry. Both deal with a form 
of software that requires 
hardware for its operation, and 
both sell to a predominantly 
young audience. 

That K-Tel knows how to sell 
to this market is beyond doubt. 
In the run-up to the busy 
Christmas selling period you 
can expect to see a _ high- 
powered TV advertising 
campaign extolling the virtues 
of certain Spectrum software 
packages being distributed by 
the K-Tel organisation. 

There is one other similarity 
between the two markets. They 
are both haunted by piracy. K- 
Tel will really score here since it 
already has a well-oiled legal 
department Specialising in this 
type of case. 

Virgin Games, part of the 
Virgin Records empire, is 
another software company to 
enter the market from the music 
business. It is looking for 
exclusive deals to market other 
people’s software under the 
Virgin label. K-Tel is acting aS a 
distribution company only, with 
software houses keeping control 
of the packaging, etc. This 
appears to be the better 
as most software 
houses seem reluctant to jump 
to the Virgin bait. 

DK’Tronics is run by 
Managing Dirctor David Heelas 
and Marketing Director Peter 
Brownlie, who Sees the micro 
software industry as_ being 
similar to the rock-and-roll 
music business in the 1950s. He 
likens David Heelas, the 
programmer, to Eddie Cochran 
and says he is now looking for 
the new Paul McCartney. [J 
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SILICON 
VALLEY 


Tel: 01-242 2803 
The best value in the city for... 


= ACT 
o= SIFTS 7 


This high speed 16 bit 
business computer from 
ACT is the best selling 
micro of its kind. 
Available from Silicon 
Valley from £2,399 or 
lease from £13 per week. 
400 programs now 
available. 


with 
Silicon 


Accounting systems installed 
and supported by Chartered 
Accountants 


For these products 

@ We are established main dealers 

@ We give the best support 

@ We give the advice 

@ We supply the software 

And we are always in stock!! 

Silicon Valley has on site Chartered 
Accountants, management consultants 
specialist, computer engineers to discuss 
and recommend solutions. We offer full 
training and maintenance - TRY US OUT 


THE COMPLETE 
BUSINESSMANS PACKAGE 


@ Sirius 128K computer 
@ Epson Matrix Printer. ah 
@ Exact- stock, sales, invoicing, sales 
ledger & purchase ledger j 
@ Allcables, consumables, installation 
and on site training — £2,999 
Price may vary due to time of year. 
AUS Bil ee 


The Permanent Computer Show 
D Base II, Wordstar, i —— 
The Last One, Visicalc, Gs 
plus BOS, Peachtree, 
Padmede, Systematics, 
Vlasak etc. 

For Sales, Service, 
Maintenance, Advice. 
Phone 01-242 2803 


London: Suite 104/5, 
16 Baidwins Gardens, 
London EC1N7RJ 

Manchester: 12 Lever Street 
Piccadilly, Manchester 


‘Tel: 01-242 2803 
Tel: 061-228 1686 


CiO|M| P/U} TIE! 
C/E|N|TIRIE} 
Tel: 041-638 3487 


FULL RANGE OF PRINTERS, PAPER AND DISKETTES 


@ Circle No. 114 
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SM-UNITEXT utilises the full size keyboard of the 
EPSON HX=20 to give full size text processing :- 


@ full screen editing @ line / character insert delete 
@ variable page width @ print out on built-in miniprinter or 
up to 80 columns full size external printer Un; : 
@ auto return @ word break suppression f TEx, SPECIAL 
@ remote transmission @ right hand justification 9 OFFERS 
@ text blocks @ integrates with SM- UNIVERSE O for combined 
(data base) and other products 


% hardware / 
A vi N DEALER A DEMONSTRATION ~— NTACT US DIRECT 
SK YOUR EPSON DEALER FOR ONSTRATION - OR CONTAC c — 


SM Software (UK) Ltd., Raglan House , 56 Long St., Dursley , Glos. 0453 46065 packages 


@ Circle No. 115 
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Now a hard disc system for 
the same price as a floppy 


The Shelton 5jg/n@i 


It's here! The new hard disc system 
that really means business. 

From the bewildering range of 
computers, all claiming a technical 
advantage, Micropute have selected the 
machine best suited to the needs of 
small and medium sized businesses. 
The requirements of such a system were: 
Integral Hard Disc, Compact Design, 
Extremely Competitive Price, The CP/M 
Operating System giving access to a vast 
range of programmes for data and 
word processing, and The Capacity For 
Ease Of Upgrading To Multi-User Which 
all adds up to a fully comprehensive and 
sophisticated computer. 


The price? 
From an incredible £2,695 jexvaz; 


Micropute Supercover 

As an extra bonus to this amazing 
package Micropute Supercover will 
provide a 12 month on site maintenance 
for only £99.00 parts and labour. 
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BENCHMARK TIMINGS 
_______ PRODUCT 
_|SIG/NET8BIT| IBM16BIT | SIRIUS 16 BIT 


These figures are extracted from arecent article in,’Persona 
Computer World’ Publication. 


* - Catherine Street, Macclesfield, 
| Micr opute Ltd cheshire ski 60Y Tel: {0625) 615384. | 


| Name = . Position - a 


| Company Name = —— 


. Company Address = . a = 


| 7 = £ th 


MICABPUTE 


Micropute Ltd., Catherine Street, Macclesfield. Cheshire SK! 6QY Tel: (0625) 615384 


@ Circle No. 116 
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16 BIT BUSINESS SOFTWARE 


acl company al software is the creation of 


ny | aan a Sirius I and — 


Ne. ULS Rrange, developed by ACT 
ata coude eibond of el million, takes full 
advantage of the power and expandability of 
16-bit computers. 

It is inherently faster and more powerful 
than traditional 8-bit software. 

And it is a true 16-bit range, designed and 
developed by ACT’s own software engineers. 

PULSAR offers more of all the key 
requirements in business software: 

MORE PORTABILITY 

Written thoughout in machine-independent 
portable languages to protect your software 
investment. 


LONGER PEDIGREE 

ACT has more than I7 years experience in 
developing business software. Thousands of 
companies throughout the world use ACT 
packages. 

GREATER INTEGRATION 

All the PULSAR packages are designed to 
share information, avoiding duplication of files 
and eliminating re-entering of data. 

MORE USER-FRIENDLY 

ACT’s unique UFO (user-friendly 


origination) routines allow even the inexperienced 


user to quickly and easily configure a PULSAR 
system to precise requirements. 


For more information on the 


or call 


Birmingham BI6 IBR 


021-454 8585 


m indicates registered trade mark. Ownership details on request. ALL prices exclude VAT. 
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BETTER TRAINING 
Two training centres, in London and 
Birmingham are open to all PULSAR users. 


MORE SUPPORT 
A ‘‘hot line’’ telephone support scheme to 
instantly resolve any operating queries. 


PULSAR SOFTWARE CENTERS 

Only PULSAR is available through the 
unique network of PULSAR Software Centers. 
These are hand-picked computer dealers who 
handle a range of personal computers but who 
specialise purely in PULSAR to meet all business 
needs. 


THE PULSAR RANGE 

Sales Ledger £195 Informer Database £295 
Purchase Ledger £195 Micromodeller £595 
Nominal Ledger £195 SuperCalc'™ £150 
Payroll £195 MultiPlan™ £159 
Stock Control £195 WordStar'™ £295 
Invoicing £195 Select" £295 
Data Analysis £195 MailMerge™ £95 

dBasell £395 


AVAILABLE NOW FOR SIRIUS - 
IBM PC and DEC Rainbow 
coming soon. 


: Please send 
me further details 
» of the new PULSAR Range. 


new PULSAR Range clip the 
coupon and return to : Name 
ACT (Pulsar) Ltd iu 
FREEPOST, a 


\ Address 
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Now with WINCHESTER 


28 


Acomplete computer system, 
with a 5.4 megabyte 
Winchester Drive for only 


£2,500 

The new Galaxy 3 has been built to comply with the most widely accepted 
industry standards, so the business user can make effective use of the largest range of 
hardware and software options. It uses the world’s best selling micro processor, the 
Z80A, and is based on industry standard 80BUS Boards. Interfaces Include both 
parallel printer interfaces and RS232, enabling the user to immediately connecta 
wide range of compatible hardware, even to the extent of building up his own 
networking system. 

The Galaxy 3 has CP/M as its standard operating system which gives users access 
to the widest range of applications software and programming languages currently 
available for any machine. 


@ Central processor unit with 64K RAM ® 5.4 megabyte Winchester drive 
@ 800K byte floppy disk drive @ Full Qwerty/numeric keyboard 


with function keys ® 12” green or amber monitor 


There is a network of Gemini dealers throughout the country, able to 
offer you complete support for the Galaxy, including compatible 
hardware and a full range of business software. 24 hour on-site 
maintenance is also available. Phone us now for further details 
and the address of your nearest dealer. 


Features include: 


Twin 280 processors 

5.4 mb Winchester 

64K dynamic RAM 

800 disk based storage 

80 x 25 screen format 

Dual printer interfaces 
Moduiar design 

Networking system avallable 
Green or amber monitor 

10 & 20 meg versions aiso 
available. 


*Price is exclusive of VAT. 


MULTIBOARD COMPUTERS 


V2 Cemini Microcomouters 


18 Woodside Road, Amersham, Bucks HP6 5EQ. Tel:(02403) 28321. 
@ Circle No. 118 
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“‘The fundamental premise of a 
revolution is that the existing social 
structure has become incapable of solving 
the urgent problems of development of 
the nation.”’ 

Leon Trotsky 


‘*Every revolution evaporates, leaving 
behind only the slime of a new 
bureaucracy.”’ 
Franz Kafka 


TO A PEASANT in Tanzania, and for many 
city dwellers, a bicycle is far more useful 
than a Concorde. Perhaps it is fitting that 
the polemic of the IT82 booklet referred 
uncritically to Concorde; we are told IT isa 


| revolution, and Concorde was planned in a 
Britain that was to be forged in the white | 


heat of another revolution. Do the seers of 
IT promise another Concorde? One hopes 
not. 

When I refer to IT, | refer to the 
revolutionary ideology which, as Trotsky 
noted, feels that our existing society is 
incapable of solving the nation’s problems. 
When I refer to Information Technology, I 
mean the idea that there are assorted 
aspects of technology which can usefully be 
classed together — for example, com- 
puters, VTRs, and word processors. By 
information technology without the 
capitals, 1 mean the individual aspects, 
computers, etc. It is crucial to distinguish 
between these levels because the move now 


| has been very much from information 


technologies to IT revolutions. That 
computers are useful does not mean that 
the ideology of IT is going to solve any 
problems. 

We know that the fifth-generation 
computers are on the way and that the 


Japanese are beginning to spend, spend, | 
to produce this new breed of | 


spend 
machines. I have not been able to find a 
convincing explanation or definition of 
what is, or will be, the fifth generation. But 
this does not stop conferences being 
organised to discuss the subject. 

In my search for enlightenment I decided 
to find out what was the definition of the 
fourth generation, and so I went to the 
second edition of the Penguin Dictionary of 
Computers. In 1977, when it was 
published, there was no fourth generation, 
but there was a third generation: 
*‘Machines built with integrated circuits. 
Related to first generation and second 
generation’’. 

In 1977 the coming of large-scale 
integrated circuits was easy to predict, in 
fact it was happening then; obviously the 
compilers of the dictionary felt, sensibly, 
that it was going to come — but why bother 
to include it? The fifth generation is of a 
different order of things entirely: the fifth 


generation is not to be a hardware-led | 
logical means, and the result was ‘*‘We 
| cannot, therefore, predict the future course 


revolution, but a software-led revolution. 
The revolution will come with the nature of 
the software, the expert systems, but 
although with hardware one can gauge the 
rate of future advance with a reasonable 


PRACTICAL COMPUTING August 1983 


Even 


the fifth 


Random accesso 


Boris Allan ponders the future of computing. 


certainty over the very short term, software | 
is much less malleable. 

Sir Leon Bagrit in The Age of 
Atuomation, the 1964 Reith Lectures, 
wrote: ‘‘I believe that within 25 years, 
automation will have made the old concept 
of charity obsolete. We may eventually | 
reach a stage where the work to be done will 
need perhaps only a third of the population 
to provide fully for everyone, and still leave | 
plenty inhand...’’. 

Together with the fifth generation — not 
yet with us, remember — we have a new 
occupation, the knowledge engineers. One 
of the original knowledge engineers was 
Aristotle, who developed apodictic logic. A 
more recent knowledge engineer, Karl 
Popper, made some apposite comments 
upon the development of all knowledge in 
Poverty of Historicism, published in 1961. | 

Let us first consider though what is being | 
propounded by the ideologists: very little of 
any real substance. Japan is reputedly | 
spending £250 million over 10 years to 
develop something, though exactly what is 
not certain — the all-talking, all-dancing 
computer perhaps. Hitachi allegedly has a 
prototype which can translate grammar- 
school English into Japanese with 60 
percent accuracy, something AI experts 
were predicting in 1963 would happen 
shortly. Japan could be wasting a great deal 
of money, though as with the moon shots | 
there might be technological spin-offs. 
They might have happened more cheaply 
through normal channels but the normal 
channels have been choked by emphasis on 
the moon shot or the fifth-generation 
project. 

Popper, the knowledge engineer, noted 
that the course of history is strongly 
influenced by the growth of human 
knowledge and thus scientific knowledge. 
He also noted that we cannot predict, by 
rational or scientific methods, the future 
growth of our knowledge. 

The latter assertion he had proved by 


of human history’’. The logical proof is 
only outlined by Popper, but runs ‘‘no 


scientific predictor...can possibly 


predict, by scientific methods, its own 
future results’’. In general terms this 
reduces to the argument that if there is such 
a thing as growing human knowledge, then 
we cannot anticipate today what we shall 
know only tomorrow. 

The logical proof used by Popper is 
elsewhere revealed as based on Gddel’s 
theorem, as are some of the arguments 
about the limitations of expert systems. For 
example, there is a qualitative difference 
between protecting a warship against 
Exocet by an expert system, and an 
intelligent computer using an_ expert 
system. 

In essence — and as I write this I know 
others will disagree — Gédel’s theorem 
states that in any system which is complex 
enought to describe itself the system is 
incomplete, and there are things which one 
can do in the system whose meaning is 
uncertain. Popper uses Gédel’s theorem in 
this way: a scientific predictor is a system 
sufficiently complex to refer to itself, but 
the meaning of the statement ‘‘in two years 
I predict that I will predict X’’ is very 
uncertain. 

There is an argument of long standing 
which uses supposed consequences of 
Gédel’s theorem to claim that the human is 
irreconcilably different from the machine. 
The human has free will because the human 
can realise that there are things which are 
inherently meaningless, the human has a 
concept of meaninglessness. 

It would seem that a reassessment of the 
nature of the IT predictions, and the 
direction of work to produce the fifth 
generation — a notion | find inherently | 
strange — needs to start from a study of 
knowledge engineering in a wider sense. 
Perhaps philosophers such as Godel and 
Popper have insights to offer to the new 
knowledge engineers. With the formation 
of IT committees, and committees to study 
the fifth generation — for example, the 
Alvey Committee — I begin to suspect that 
Kafka’s prediction might be the most 


| accurate. 


Perhaps Japan will be wasting so much 
money that we will benefit. Can anybody 
tell me what is the sixth generation? o 
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NEARLY 48,000 visitors made the 
Earls Court Computer Fair the 
biggest-ever microcomputing 
show this side of the Atlantic. 

There was something for 
everyone at the Fair whether 
they were business users 
looking for software and 
hardware, serious enthusiasts 
wanting to expand, upgrade or 
add to their existing systems, 


| home users looking for the 


latest games software to run on 
their machines, or beginners 
out to buy their first micro. 

Among the machines on 
show for the first time was the 
Memotech MTX-500 and its 
closely related cousin the 
orchid. In many ways the 
MTX-S500 micro was the star of 
the show. Memotech did not 
take any orders, but 
content simply to let the public 
look and lick their lips. 
However, the response to both 
machines was strong, with 
dealers from all over the world 
queueing up to take a slice of 
the Memotech action. 

Tipped by many as a 
replacement for the BBC 
Micro, the MTX-500 is based 
on a Z-80A running at 4MHz. 
It comes complete with 32K 
RAM, expandable up to 512K 
and 16K of dedicated video 
RAM. Basic and a dissassem- 
bler/assembler 


new educational language 
called Noddy. Pascal is 
available on a plug-in ROM. 
The keyboard is everything 
you could want. 

Titer Oiriennidiais 
MTX-500’s more powerful 
relative. It is a fully fledged 
business system that offers 
hard discs, a Z-80B running at 
6MHz and a number of other 
features, including colour gra- 
phics. It is the fastest machine 
around, and claims to knock 
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come as | 
standard, as does Logo and a 


| 
the 


was | 


spots off the Olivetti in the 
benchmark stakes. 


Also on show for the first | 


time at the Computer Fair was 
the Mattel Aquarius, a begin- 
ners’ micro which is bought 
unit by unit in a manner 
familiar to hi-fi ethusiasts. For 
many visitors the show also 
provided the first glimpse of 
the Commodore 64, the Laser 
200 — previously known as the 


Texet — the Comex, the Sord | 


M-5 and the 96K Lynx. 


Business users visiting the 
Encotel stand will have noticed 
Otrona, a ruggedised portable 
for the user on the move. The 


machine costs around £2,400 | 


with WordStar and _ other 
worthy CP/M _ packages 
thrown in. Also visible was 
Practical Computing’s ex- 
editor Peter Laurie showing 
off a tasteful NCR Decision 
Mate V micro running the 
Southdata Superfile package. 

Printer distributor 
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Above: The Mattel Aquarius made its first U.K. exhibition 
appearance by courtesy of Silica Shop. 

Below left: ‘‘Take me to your leader...” 

Below right: ... and here he is, PC’s publisher Chris Hipwell 


clearly enjoying a spell on our stand. 


Computer 
Fair 83 


The Earls Court Fair broke attendance records again this year. 
Bill Bennett reports on the new products which drew the crowds. | 


| House stand. 


Appropriate Technology had 
the Flowwriter range on 
display, and Canon’s colour 
ink-jet printer was to be seen 
on the Canon stand. KGB 
micros was showing an 
impressive CAD system based 
on the ACT Sirius micro, 
together with a number of | 
other software packages. | 
Coloured floppy discs to 
brighten up the office were to 
be found at the Counting | 


Home-computer software 
was being sold in vast 
quantities from numerous 
stands. All the big names were 
there, including Imagine, 
Quicksilva, Bug-Byte and 
DK’Tronics, together with 
some of the rising stars such as 
Addictive Games, Salamander 
and AP Software. Many of 
them could be found deep in 
the haunts of the Sinclair 
Village. 

My favourite item was a | 
super soccer game that was | 
running on a Commodore 64 | 
— its graphics are like nothing 
seen before on this machine. 


Britain’s leading 
agazine for business 
and professional 
microcomputer users 
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Staff of Computer Fair sponsor Practical Computing prepare to welcome visitors. 


Unfortunately the staff on the 
Chromasonic stand displaying 
the game were unable to sell it. 
Susan Ben-David was doing a 
roaring trade in selling books. 
They were not the conven- 
tional computer handbooks 
but Adventure game stories. 
Does the advent of this novel 
medium spell the end of the 
computer? 

Robots seemed to be quite 
popular at the Computer Fair. 
There were robots on stands 
and robots handing out 


promotional material. There 
were even robots that would 
talk to you. To prove the 
virtues of Forth, the Jupiter 
Cantab stand was dominated 
by a Cyber robot arm 
controlled by a Jupiter Ace 
micro. 

Elsewhere, robot rodents 
were battling it out in the 
Micromouse competition. 
Overall victor was Alan Dibley 
who trained 74, the fastest 
mouse on the day. He won 
£1,000 and a piece of brass 


“No one beats Atari at their own games” — says Atari. 


PRACTICAL COMPUTING August 1983 


cheese donated by Micro 
Management. Next came a 
mouse named Knownaim, 
managed and trained by Dave 
Woodfield. Third prize went to 
seasoned campaigner Sterling 


Mouse from the Nick Smith 


stable. 
Next 


then there is always the 
Northern Computer Fair to be 
staged in Manchester on 
November 24-26. Q 


VCULEL 


Encotel’s BMC if800 business microcomputer. 


year’s Earls Court | 
show will be bigger and better. | 
And if you can’t wait until | 


BMC. 


Printout extra= 


Above: Claudia Bayr sports a 
Micro Management T-shirt. 
Below: Stephen Vickers’ Ace 
running a Cyber robot arm. 
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LONDON COMPUTER CENTRE 
SIRIUS 1 TELE-VIDEO 


1.2 Mb Disk Storage £2395 rps 
2.4 Mb Disk Storage £2895 eee 
10. Mb Disk Storage £4295 eee 


803 
Single-user to 
Multi-user 
F: £1850 


immo Graphi ——_— 


SUPERBRAIN2 | New TANDY | New TANDY 
L7h Wordstar | Model 4 Model T100 
Sl 


Keypad CP/M 3.0 Large 40 x 8 char 
from 64K-128K RAM display built-in word 
£1595 from £1299 processor and modem 


EPSON 


HX20 Double Portable 


: A ‘ — density full 80 : 20 
Portable with bit ap 2. 
" e Ebi PTTUPE EERE sturage 
from £402 \ £1595 


FLowrniteR| 1FECE10 New JUKI 6100 


Daisywheel 18 CPS 
SO. cps. 40 CPS Bi directional 
Fast and reliable Diablo 620 compatible Adler daisywheels 
Japanese reliability Diablo 630 protocols 
£1250 £399 


EPSON | OKI84 


4 Needles - high speed f X80 200 CPS 
Printing ls cP SA i d eile Pin 
Srasce Gas One 160 CPS | e250 
Tractor £87: Sheet eeOe £520 
STANDARD | New SHINWA 


MULTI =— 
SHEET | CP 80 MATRIX 
SHEETFEEDER, FEEDER | PRINTER 


£580 80 CPS Friction and Tractor inc. 


Auto Feed : eeeet Or Most Daisy Printers interface cable and paper £275 


All prices are Exclusive of VAT and Delivery. Dealer geuirits invited on all Products. 
Large range of CPM Software available. Please phone for Prices. 
Demonstrations on all models. 

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples) 
OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01-388 5721 
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SuperStar’ 


LIBERATES THE CP/M 


USER AND PROVIDES 
FULL MULTI-USER 
CAPABILITY 


EACH USER 

RUNNING STANDARD 
CP/M 2.2 OR CP/M 86 WITH 
ZERO CPU DEGRADATION 


The revolutionary SuperStar is the only system allowing total integration 
of powerful 16 bit 8086 processors with the more standard Z80 user 
processors. The system may be configured in any 8 bit/16 bit 
combination, or as a totally exclusive 16 bit system to provide the 
ultimate in performance and flexibility in advanced micro systems. 


DESK TOP COMPUTER PACKED WITH: 


PROCESSING 
POWER 


Up to 16 users each with his own private 
processor card which contains either 
Z80A, 64K Bytes or 8086, 128KBytes, 
console and a second serial port. More 
power and faster processing time is 
offered through a 16 bit private 
processor card based on 8086 CPU and 
128KByte expandable to 1 MByte. The 
system automatically loads CPM 86 to 
the 16 bit private processors. 


3G STORAGE 


Integral 5.25” Winchester Disk with up to 
20 MByte capacity and integral 5.25” 
Floppy Disk with up to 800 KByte 
capacity. Optional — 14 MByte cartridge 
tape back-up unit, up to 80 MByte. 
Winchester Disk Unit. 


HIGH 
PERFORMANCE 


Unlike single CPU multi-user systems 
(e.g. MP/M, MVT/FAMOS, OASIS, etc.) 
where system throughout degrades as 
additional users are added, SuperStar 
has no CPU degradation at all. Each uSer 
has its own private processor, memory 
and console I/O running at 4MHz with 
Z80A and 5MHz with 8086 processors. 


BROMCOM 


PRINTER 
INTERFACE 


1 serial and 1 parallel printer ports shared 
by all users. Optional private printer for 
each user is readily available via a 
second serial port. The second serial port 
can be programmed for communications 


etc. 
SYSTEM 
SOFTWARE 


Each user processor runs its own 
dedicated copy of the industry standard 
CP/M 2.2 or CP/M 86 depending upon 
which processor is being used. Shared 
resources (Disks and Systems Printers) 
are controlled by DPC/OS which 
supports file/record locking, print 
spooling, multiple printers and 
interprocessor communications. 
,Languages available: BASIC, COBOL, 
PASCAL, FORTRAN, PL/1 APL. 


APPLICATIONS 
SOFTWARE 


Word Processing, Sales, Purchase, 
Nominal Ledgers, Payroll, Order 
Processing/Invoicing, Stock 
Management, Job Costing, Mailing 
System, and many specialised fields e.g. 
Bookmaking, Insurance Brokers, 
Property Management, etc. 


Bromley Computer Consultancy Ltd 


417/421 Bromley Road, Bromley, Kent, BR1 4PJ. Telephone: 01-697 8933 Telex: 896691 


LOW COST 

(FROM £1750) 

AND EXPANDABLE 
(AS YOUR NEEDS 
GROW) 


SuperStar starts at £1750 for a single 
user system with 2 Quad density floppies 
and is field upgradable to a hard-disk 
system of up to 80 MByte capacity. Also 
by simply adding a private processor 
card for each user the system can be 
configured into a multi-user system as 
and when required. 


The 16 bit Processor is fully compatible 
with the standard SuperStar multi- 
processor system permitting efficient 
upgrading as future needs develop 
without sacrificing any of your extensive 
hardware and software investment. 


SuperStar 


must be the most powerful 
and versatile, yet low cost, multi-user 
system presently available. It combines 
the power of up to 16 Central 
Processors with the economy of mass 
produced S100 peripheral handling 
hardware. This combination, together 
with the world’s most popular operating 
system gives you an unprecedented 
“performance-per-pound spent” rating. 
It eliminates the usual constraints of a 
single-user system. Word Processing, 
Sales, Purchase and Nominal Ledger 
Accounting and Stock Control can 
happen simultaneously. 
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24 column dot matrix impact micro- 
printer offering 42LPM for hard copies. 
Runs on its own power for over 50 

hours and can be easily recharged 
‘overnight or whilst in use - with the 
ability to retain information in memory 
even when switched off. 

Simply add on a wide range of 
peripherals to include bar code readers 

acoustic couplers for total 
capability. 

Various software applications are 
available too. 

You know the name. Epson quality is 
already world renowned for desktop 
computers and a superb range of 

printers. And now our new 

able machine is ing more 
than just a few eyebrows wherever it’s 
seen. 


A complete portable computer with 
full size typewriter keyboard, LCD 
Virtual Screen, printer, microcassette 
facility and rechargeable power source 
all built-in. 

Yet a precision machine so small, so 
lightweight, so portable - you can take 
it anywhere. To readily use it anywhere. 
The Epson HX-20. 

The HX-20 is different. Because it is 
designed and built to be different. 

And because it thinks bigger than 
the others. 

Just take a look at the facts. 

Uses full extended version of 
Microsoft BASIC with 16k RAM 
optionally expandable to 32k, and 32k 
ROM expandable to 64k, RS-232C and 
Serial interfaces. 
The ASCII typewriter k 


the most complete por 
you are likely to lay 


| Company 
| Address 


mt 


— 


Epson (UK) Limited, Freepost, 

Wembley, Middlesex HAY 6BR. 

Sales Enquiries: Freefone 2730. 

General Enquiries: 01-900 0466/01-900 0988 or 
01-903 3722. Telex: 8814169. 


EPSON. 


OI would like to see a demonstration of the 
HX-20 Portable Computer. 


O Please send me further details. 


Extraordinary product. 
Exceptional quality. 


Name 


"Telephone 
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WITH SMOKE from the eight-bit battlefield 
now clearing, and the heroic deeds of the 
Z-80 and the 6502 now little more than 
ancient history to the chip designers, it is 
fascinating to observe how the next big 
battle is being stage managed by the 
semiconductor giants — the battle for 16 
bits. 

In the beginning there was the Texas 
9900, a creditable first in 16-bit processors. 
But it was ahead of its time, with 
consequent deficiencies which have kept it 
on the sidelines, despite several efforts at 
modernisation. Perhaps the new 99000 
family will fare better, though it is generally 
agreed that the three main armies to watch 
are those of Intel, Motorola and Zilog, all 
successful veterans of the eight-bit 
crusades. 

Intel got in first with its not very lovely 
8086, closely followed by Zilog with the 
powerful Z-8000, and then Motorola with 
its almost divinely inspired 68000. Of the 
three, the Intel device is streets ahead of the 
others in terms of sales, and the Z-8000 
comes a poor third. Of course, the sales 
battle is still in full swing and the final 
outcome not yet decided, but already it is 
possible to see the sort of features which 
have contributed most to success, and they 
are not what many of us might have 


anticipated a few years ago when the battle | 


had just been joined. 

The 8086 is not elegant or even very 
powerful when compared with the other 
contenders, but it does have the advantages 
of being first; a 100 percent compatible 
eight-bit bus version, the 8088; a powerful 
peripheral chip family; and a measure of 
compatibility with the eight-bit 8080 
family. 

The 68000 is potentially a much better 
design than the 8086 but at the moment it 
lacks the advantages of an eight-bit bus 
version or a comprehensive family of 
peripheral circuits, although these things 
are certainly planned. Since there never was 
a large software base for earlier Motorola 
eight-bit processors like the 6800, there was 
no real advantage in giving the 68000 a 
compatible instruction set, so it wasn’t 
given one. The 68000 may yet end up 
victorious, thanks to its raw power and its 
elegance, but the Intel bandwagon will take 
a lot of stopping — just look at what the 


other 16-bit personal computers are using. 

We all expected a lot from Zilog, after its 
amazing success with the Z-80. The Z-8000 
certainly looked good at first with its neat 
architecture and 16Mbyte addressing range 
— so good, in fact, that I would have put 
money on it. Unfortunately Zilog neglected 
two important features. As the battle 
unfolded, it became obvious that these were 


near fatal omissions. First, Zilog ignored its | 


huge existing Z-80 user base and did not 


make the Z-8000 software compatible. Old | 


Z-80 users now had nothing to gain by 
staying with Zilog, and shopped around for 
the best 16-bit processor they could find. A 
lot of them found the 8086 — which does 
have a degree of compatibility with Z-80 
code — and still more found the 68000. 
Secondly, Zilog did not provide an eight- 


bit bus version of the Z-8000, and since | 


by Ray Coles 


more 8088s are sold than 8086s, thanks to 
the lower system and memory costs, this 
too was a bad mistake. 

The Z-8000 is not a complete failure by 
any means — it has attracted sufficient 
support to remain viable for years to come 
— but neither can it ever be the rip-roaring 
success that Zilog desired. 
dashing style, Zilog has now apparently 
realised its mistake and, rather than sulking 
or applying hasty fixes to the Z-8000 
family, has done the unthinkable and is 
about to introduce the brand-new Z-800 


| on-chip clock oscillator, and four 16-bit | 


In typical, | 


family of 16-bit processors. They have all | 


the earlier omissions corrected and lots of 
new features added. 

By opening this second front on the 
16-bit battlefield Zilog is attempting a bold 


outflanking manoeuvre which just might | 


gain it the initiative. Certainly the 
specifications of the new family seem to 
make it peculiarly well suited to meet the 
emerging needs of the 16-bit market which 
can now be seen in sharper focus. 


The launch announcement of the new | 


family stresses compatibility with the Z-80 
and, rather craftily, does not speak of 
competition with the Z-8000 and other 
16-bit processors. The Z-800 processors 
will run Z-80 code directly, and can even 
use the CP/M 80 operating system to gain 


IBM PC, the ACT Sirius and a host of | access to the huge amounts. of CP/M 
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software already available to many 
potential users. All the other 16-bit 
processors can run the new 1!6-bit versions 
of CP/M, such as CP/M 86, but this does 
not allow them to run eight-bit software. 

There are four processors in the Z-800 
family at present. The Z-8108 and the 
Z-8208 are eight-bit bus versions 
compatible with Z-80 hardware. The 
Z-8116 and the Z-8216 are 16-bit bus 
versions compatible with Z-8000 hardware. 
All four processors operate using 16-bit 
buses internally, and all of them have the 
same basic architecture and compatibility 
with Z-80 code. 


The common architecture of the new | 


family is based on the old Z-80 model but 
with the addition of an extra stack pointer 
and a number of new hardware facilities 
which include a 256-byte fast cache 
memory, a memory management unit, an 


counter-timers. The Z-8108 and Z-8116 are 
housed in 48-pin packages and can address 
512K using a 19-bit address bus. The 
Z-8208 and Z-8216 use a 64-pin package 
and can address a full 16Mbyte using a 
24-bit address bus. 

The Z-8208 and Z-8216 also have extra 
on-chip facilities which put them in a class 
of their own and make them, literally, 
systems-on-a-chip. In addition to the 
standard Z-800 features, these two 
powerful 
DMA controller and a full duplex 
asynchronous serial port capable of 
operation at up to 2Mbits per second. 

On the software side, the Z-800 family 
has a considerably expanded instruction 
repertoire to enable it to compete with the 
other 16-bit processors. The two stack 
pointers provide for a System and a User 
mode, in true 16-bit fashion, and the IX 
and IY index registers have been made byte- 
addressable. 

Add to that a new chip-fabrication 
process which promises to realise clock 
speeds of up to 25MHz, and you get a 
powerful 16-bit processor which can 
probably compete on equal terms with the 
8086 and 68000 families while retaining full 
compatibility with the preceding eight-bit 
generation. It’s a pity Zilog did not 
introduce the Z-800 earlier, instead of the 


| Z-8000. If it had done so, Zilog’s sales 


figures would have been very different. [J 
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processors have four-channel | 


Chip-chat === 


Second front 
for Zilog 


LONDON’S WEST END NATIONWIDE OVERNITE SERVICE MORE PRODU 
BETTER SERVICE PROBABLY THE WIDEST SELECTION OF NETWORKS... 
MICROS...AND PRINTERS ON DISPLAY NATIONWIDE 


*****THE NEW DBMS III (Series Ill of the world’s first ‘task-robot-programs’)***** 
#eee* FE ATURES***** 


32000 records per fllename......... sam Fi 
20 main/200 sub fields per record. 

field and record related formulae... 
‘Jump-to' any of 32000 records per file..... 
randombinary/key/multiple field search.. 
‘if-then’ questioning... 

file protection/password ‘entry 

range match. not match. integer match 
sort speed 500 records per 20 seconds... 


G.W. COMPUTERSLTD 
RANGES 


12 online file architectures... 

240 fields using cross-refere! 
cross-record calculations. 

*‘Jump-to’ any record in 12 files....... : 
User-defineable files/field words/sizes. 
endiess ‘either-or’ matching 
formulate/recall on selection criteria. 

13 interrogation question types.. 

short filing output/audit trails. 
Word-star & Mbasic compatible. 


DBMS Ill.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES 
(32000 RECORDS PER FILE) PRE-SELECTING ANY OF UP TO 20 FIELDS PER RECORD/FILE FOR 
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ae Penne = ENQUIRY CAN PASS THROUGH 

384. 


You might have two files whose records are directly related to each other, so that the first file (say containing names and addresses) refers 
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you can simply 
select that in file 1 you are interested in just the name and telephone numbers, whereas in file 2, you are interested in the income, trading 
period and number of branches, information. Your enquiry can then pass through both files highlighting that information only. Actually there 
doesn’t need to be a Strict correlation between the same record numbers in different files, and you can also on just one JUMP command go 
to any record in any of the 32000 records in any of the twelve files and carry on cross-referencing from there onwards. 


DBMS’S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTER 


Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and 
formulated any task you wish to program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from 


1400 character record sizes... 
mathematical scratchpad. 

record relational indexes... 
translateable to any language.. 
User-defineable reporting.. 

field protection/classification. 
either-or. same as. greater. smaller. 
sorts ‘alpha or numeric’ any window. 
12 online file architectures. 


NORTHSTAR 
(exc DOS) 
TELEVIDEO 


EPSON 
ANADEX 


QUME 


MICROSOFT 
NEC 


ORE 
MICROPRO 


995,00 
1995.00 
1095.00 
975.00 


BYROM 
DIGITAL 


then on, the task disk will function without a single key-stroke. Think of a number of such ‘task disks’ such as ‘’stock- Te- -order reports’ ’; 
“'stock-valuation reports’; ‘‘analysis’’; ‘‘patient history analysis’’; ‘‘research-analysis’’; ‘‘budgetting-analysis'’; ‘‘vehicle- location 
Not only does this program surpass most of its kind that you might buy elsewhere, but if you buy the hardware from us, then you get it 
FREE... DBMS Il (WITHOUT MACROS) AND DBMS Ill ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm) I.E.: 
ex. training). 
-Supertvain 64K RAMI7O0K disks OKI -Microline 80 295. 00 | -BUS V8.00 (Accounts) 
Compustar 64K RAM320K disks -Microline 83 695.00 -DBMS II (by mail order only) 
Advantage 64K RAM/700K disks -Microline 84 895.00 ‘DBMS III (database) 
renee eM etoeks "MX100/FT.3 ee -FORMS/TEXT/CALC/DBMS IV 
02H 64k RAM 3M disks -DP 9000 895,00 -Sales Ledger 
806 64K RAMIIOM disks 
-DP 9501 (A) 1145.00 igomine iLecper 
ACT “Sinus 1 128K/1.2M disks 9/45 RIO 1995.00 S io 
Sirius 2 128K/24M disks -QASort/QNSort (500 Recs/14secs) 
9/35 RIO 1495.00 ‘Mbasic 80 
VICTOR 9000 128K/1.2M disks 3510 RIO 4495.00 
IBM PC B4K RAMBA0K disks : wee -Cobol 80 
-§520 KSI -Basic Compiler 
XT 12BK/10MEG disks PI 
ALTOS ACS8O02 64K RAM/1M disks 8820 1295.00 
-Word-star 
NEC APC 128K RAM/2M disks TEXAS 810 995.00 "Mail-merge 
Concept B25 
epee Mules -W-sStar/M-merge/Sp-Star 
ABC 25 64K RAM22M disks RICOH -RP1600 “8Stam (communications) 
Alt computer prices include mbasic as standard. OLYMPIA = -ESW 103 14 CPS CBasic 
WE STOCK MOST OF THE BEST KNOWN SOFTWARE ALSO MOST OF THE BEST 
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 300.00 TO 2700.00 
SOFTWARE COMMENT!!! 
INTEGRATED SOFTWARE IS PROPERLY 
reflects the ability to refer to as many different files, 
as well as employ as many different functions, 
program only. This principle not being observed, will 
confer upon your purchases the attribute of their 
individually they are cheap. “DBMS IIL.7” and “THE 
KEY" are comparably worthy of such a label. 
SAVES YOU 1500.00+ 
Buy any computer, any printer and 150.00 value 
add 10% for return to base warranty for 1 year (optional) 
add £110.00 for delivery & installation (optional) 
and get completely *****FREE*** ** 
cpm handbook 50 basic exercises 2000 sheets paper 
mbasic 80 diagnostics msort/dsort 
recover autoload instant basic 
Total Value £1525.00 
Based on 8 bit hardware, 16 bit software varies. 
1-Sirius 128k ram/1,2 megabyte disks 2395.00 
2-Oki microline 80 printer 295.00 
4Diskettes 150.00 
5-price differential on magic/wand for word-star 100.00 
We specialise in ‘STANDARD MIiCRO-PRINTER 
SYSTEMS’ as well as "NETWORK SYSTEMS BASED ON 
The range of computer products (mostly ex stock) 
includes the most popular brands of micro-computers, 


control’; ‘‘librarian analysis’; ‘plus more?” 
SIRIUS/VICTOR/IBM DBMSIHIIS £395.00 (or £250.00 by mail order ex. training) . . . DBMS Illis £575.000 {or £295.00 by mail order 
INTERTEC -Superbrain 64K RAM220K disks 
-Microline 82A 395,00 -DBMS II (Database) 
-Compustar 64K RAM/700K disks 
-MX80/FT-3 425,00 -DBMS Ill (by mail order onty) 
802 64K RAM/700K disks 
-DP 9501 1045.00 -Purchase Ledger 
816 256K/750K disks 
-Address-Mailer 
q 1 
Sirus 3 128K/10MEG disks eee alg Fst 
Fortran 80 
“PCI S20K640K disks -7710 RIO 2195.00 
-MU lisp/mu star 
ACS8O0-10 208K/10.5Meg disks 8830 1695.00 
-Spelstar 
SANYO GBD 64K RAMG20K disks DIABLO 630 
-BStms (tele-comms}) 
All prices marked * are 816 bit machines. 
(OKVEPSON/DRENEC/QUME/ANADEXRICOH) 
REPRESENTED, when the degree of integration 
under as many different modes as possible in one 
being expensive as an aggregate even though 
SYSTEM DEAL (our speciality) 
diskettes add £85.00 for cables and testing. 
Tralning optional extra £120.00 
DBMS Ili.7 magic wand w/proc magic calc 
library boxs disk/games DT/AS/NS sorts 
Here’s a typical exarnple of a complete system deal 
3-Cables & testing 85.00 
software described above ®**** FREE ***** 3025.00 
A SHARED HARD DISK’. 
Printers, modems, buffers, spoolers and software. 


G.W. COMPUTERS LTD — Tel: 01-636 8210 
POPULAR BRANDS OF EQUIPMENT WE SELL 
MICROS: Sirlus/Victor/l.B.M./DEC 
EpsoniNorth:star/Sanyo/Superbrain 
Compustar/Altos/Apple-Lisa/Televideo 
PRINTERS: Nec/Qume/Dlablo/OkW/Epson 
Olympla/Ricoh/Texas/Dre/Anadex 
OTHERS: Corvus/Compustar 
Hard disks networks and multiplexors 
Spoolers/Modems/Bufters 
most of the best known brands of software 


PERIPHERALS & 
ACCESSORIES 


CORVUS 6 Meg hard disk 

-11 Meg hard disk 

-20 Meg hard disk 

-Multiplexor 7 station 

-Mirror backup card 

-Compustar 10 Meg hard disk 

-CDC 144 Meg hard disk 

-16 Bit u/grade 

-18 Meg hard disk 

6 Meg hard disk 1495.00 

-12 Meg hard disk 1950.00 

-5MG fixed/SMG removeable disk 
3295.00 

QUADRAM 64K print spoolericopier 295.00 

BIZCOMP — -RS232/Auto-modem 1200 baud 450.00 

AST -port expanders (4 tmnis to 1 prtr) 395.00 

GiX -port expander (switcher) 95.00 


2950.00 
3950.00 
695.00 
695.00 
2950.00 
7950.00 
395.00 
2995.00 


INTERTEC 
N’STAR 
RODIME 
GENIE 


NOTE: Corvus drives with multiplexor may network 
ao Superbrain.. Concept.. PET.. Victor.. 
BM.. 


1950.00 ] 


-Concurrent CPM/86 
-CBasic86 
‘Pascal MT 
-Ti/Maker 
-CIS Cobol 
-Forms Il 
SORCIM Super Calc 
PEACHTREE Magic Wand 
‘Magic Calc 
VARIOUS -inctuding tele-comms etc 
Software formats on all micros in our hardware list. 
All prices marked £ are available 8/16 bit formats. 


LIFEBOAT 
M'FOCUS 


TERMS & ETC 


G. W. Computers Ltd (Grama (Winter) Ltd) 
55 Bedford Court Mansions 
Bedford Avenue London W.C.1. England. 
Tel: 01-636 8210: 01-631 4818: tlx 892031 twe g 
‘Boston office tlx 94-0890 
24 hour answerphone-leave address for iffopacks’ 
We do not operate a reader's reply card service 
Terms: C.W.O. or C.0.D. Prices exciude V.A.T.. 
but include all non-credit discounts available. 
No dealers. The above lists are not exhaustive 
Please call at our showroom only by prior 
appointment. Unless expressly agreed, all 
warranties are commercial 90 daysretum 
to base for parts and labour. Annual 
warranties and maintenance facilities 
available nationwide through closely 
related third parties. 


TELEPHONES: 01-636 8210 : 01-631 4818 _ TLX: 892031 TWCG (BOSTON 94,0890) 


G. W. COMPUTERS LTD 
G80/86 SOFTWARE 


Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm) 


Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list 
Requires the prior acquisition of DBMS 111.7 


Sales ledger (95 pounds) 
Purchase ledger (95 pounds) 
Nominal ledger (95 pounds) 
Stock control-valuation/re-order (95 pounds) 
The address mailer (95 pounds) 
Qasort/Qnsort (500 records/15 seconds) (95 pounds) 
Each module is a set of ‘task disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS 


lll’ and runs reports without your secretary having to touch a single key 


Consider the advantages in these features: The user manual is contained in FIVE pages. All reports are generated by 
robot functions. Reliability tested (benchtest PCW June). Works in a network multi-user environment Fast easy data en- 
try. Files are re-organised and sorted automatically. Produced by the same people that originated 'BUSiness’ ‘DBMS II’, 

"DB-CALC’, ‘AUTOLOAD AND RECOVER’ ‘ETC’ and sold successfully over the past five years. 
Also see our advertisement next page. 


The G80/86 networks 


Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources 
by adding different stations that may be as various as Sirius/Victor 9000f/IBM/Superbrain/Pet/N'star/Sanyo. 
We also have a special ‘spooler module’ as well as software controllable port expanders and modems for output to 
telephones, printers, and screens so that a number of terminals may share the resources of one printer, as well as be 
able to send files over the telephone at any time (day/night) to both store on the hard disk and print out as well. 


only from G.W. Computers (the leaders in database) 
Call us on 01-636-8210 or 01-631-4818 and leave your address for our standard ‘infopacks’ 


G. W. COMPUTERS LTD — tei: 01-631 4818 


Contains the highest state of the art software available today 


FORMS/TEXT/CALC/DBMS IV ALLIN ONE PROGRAM — ‘’KEY”’ — at £575.00 


When you budget for a complete system of software you eventually end up witha host of packages like, Sales, Purchases, Nominal, 
Data, Text, Calc, Mailshot, Invoice, Order, Workflow, Personnel, andsoon. 
The list is endless and the outlay several thousands of pounds. 
Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right, 
up, down, delete left delete right, tab right-left-up-down’ Paint your form as youlike directly on the screen. 


Write a letter as you see it on the screen, edit it then simply enter “P to print. 


Set into the form, your data fields, “£EELLEL’’ and specific file-related activities, formulae and validation 
checks. 
Enter values and see the spreadsheet calculate itself. 


Database. Search files for data to be inserted to fields specified. 
All the features of DBMS Ill, explained elsewhere in our ad. 


Here's an example of an invoice you might design for your stationery 
You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing 
stationery. 
INVOICE <O>crefececrece 


TofL<i>reeefcereeeeee From: G.W. Ltd 
f£<a>eeeererererereree 55 Bedtord Court Mans. 
f£<3>Lerecrereereeceee Bedford Avenue 
L<4>LLLLLLELLELLL London W.C.1. 
e<5>eceererer Tel: 01-636 8210 


Date <6>£E£.££ Tax point <7>££.££ Agent <8>E£££ 
Quantity Description Cost Tax 


<9>EELE <1IO>ELLELLELLLLELELS <11>€L <12>£E <13>E€EE 
<14>E££ <1IS>ELLLEELELELLELS <1G>LE <17>£E <18>E£LL 
and soon... 


Total...<19>£ELLLE Tax... <20>££££ 


<a? D> items <1 >to <5 >internal command to request name input, and then search an address file for details. 

<i> items <6 >to <7 >request date input and validate. 

<g> item <8 >request agent number and validate range. 

<??> <Q >request quantity, validate range. 

<??> < 10>request description, search file, accept, and calculate fields <11>, <12>, <13>, if finished in- 

voice then calculate fields <19> and <20> 
Now comes the more valuable facility, you can provide the ‘FORM’ with file-related instructions, not only to request a ‘console’ in- 
put for a file search against names, and stock, but after the invoice is finished the fields you have selected may be passed to 
related files. 
EG: Send fields <O >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> toa sales ledger. 
Then send fields <9 >, <10>,.< 11>, to product analysis file. 

Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file @ Circle No. 123 
Then send fields <10>, <11>, <12>, <13> to Nominal ledger. 


80-BUS MULTI BOARDS nae 


GM811 — CPU 


Board 


*& AMHz Z80A CPU 
* Four ‘Bytewide’ Memory Sockets 
* Two 8-Bit Input/Output Ports 
* 8 Bit Input Port 
*RS232 Serial Interface 
%* 1200 Baud CUTS 
Cassette Interface 


GM802—64K Dynamic Ram Board 


® 64K Dynamic RAM 

® AMHz Operation 

* RAM Disable Function 
% Page Mode Operation 


GM802—64K RAM 


hy 25 (£143.75 inc VAT) 


tae PLUTO— 
~~ Colour Graphics 
» Processor Board 


* 640 x 576 Bit mapped display 

& * On-board 16-Bit microprocessor 

* Comprehensive on-board 
software 


‘iy 10 828 A: 10 828 B: 
# 192K RAM “BABY PLUTO” 
: “PLUTO” £399 96K £299 
* (£458.85 inc.VAT) (£343.85 inc.VAT) 


GM803—EPROM/ROM Board 


& Up to 40K of Firmware 

* 2708 or 2716 Type EPROMs 

* Page Mode Operation 

The Gemini GM803 EPROMIROM board is Ideal for the user requiring a 

large amount ot firmware in his system. This board caters for up to 40K of 

EPROM and ROM. There are 16 sockets organised in four banks ot four 

and, as tong as each bank contains the same type ot EPROM, banks 

may be mixed between 2708 {1K x 8) and 2716 (2K x 8) devices. Each 

bank may be decoded to start at any 4K boundary. (£74.75 
GM803—EPROM/IROM— £05 incvan 


EV 814—IEEE 
488 Controller 


* Cost-effective 
Controller 

* Comprehensive 
sattware 
supplied 
Controls 
equipment fittied 
with IEEE488 or 
GP4B interface. 


GM 816— 
MULTI I/O Board 


* Six 8-Bit I/O Ports 

* 4Counter/Timer Channels 
* RealTime Clock 

* Further expansion 
capability 
Daughter boards also 


available for further 
expansion 
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=| GM813 — CPU/64K 
= |. RAM Board 


#& 4 MHz Z80A CPU 
*& 64K Dynamic RAM 
’ % RS232 Serial interface 
* Two 8-Bit |/O Ports 
%* 1200 Baud Cassette 
Interface 
%# Extended and Page 
Addressing Modes 


The Gemin| GM813is an 80-BUS compatible CPU card Incorporating 64K dynamic 
RAM and utilising the powerful Z80A micropracessor running at 4MHz. Extended 
addressing and page mode facilities allow far future memory expansian up to 2 
megabytes. Input and output capabilities include both programmable serial and 
parallel interfaces — R$232, 1200 baud CUTS cassette interface and the Z80A PIO. 
When used with the GM812 video card, the GM813's unique RP/M monitor allows the 
creation of cassette or EPROM based programs or files which are upwards 
compatible with a disk based CP/M system. 


The Microvector 256A is a high performance graphics 
display interface on an 80- BUS and NASBUS compatibie card. 
Various graphic primitives such as vector and character 
generation are executed in hardware by a Thompson EF9356 
Graphic Display Processor. Plotting rates are typiealiy 

4 million pixels per second giving full animation capability. 
Various vector and character types can be selected. 
Characters can be scaled to give 256 different sizes. 


MV 256A Suitable for TV use (PAL- UHF) £499.00 (inc. VAT) 
MV 256B Suitable for TV or RGB monitor £220.00 (inc. VAT) 


GM812— 
IvC Board 


%*& 80x25 Display Format 

*& On-board Z80A Microprocessor 

* Buffered Keyboard Input 

%& Programmable Character 
Generator 

* 160x75 Pixel Graphics 

* Light Pen Input 


FDC/SASI Board 


* Single/Double density operation 

%* Single/Double sided drive 
operation 

* Up to 4 mixed 3.5", 5.25" and 
8" drives 

* Industry Standard SAS! hard-disk 
Interface 


Keyboards, Mothers, Frames 


With MultiBoards an almost unlimited number of system permutations 
are possible. There is arange of 15 available trom your Microvalue 
deaier; together with mother boards, trames, cables, power supplies, 
keyboards and compatible software if required. 

Ask for latest catalogue for details of suitable permutations to suit your 
requirements, whether building a system from scratch, or expanding 
your Galaxy or NASCOM computer. 
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COMPUTERS 
Gemini Galaxy 2 


“| would place the Galaxy at the top of my list" 
(Computing Today, April 1983) 


*& Twin Z80A Processors * Serial and parallel printer vee 
* CP/M 2.2 Operating interfaces 
System * Cassette and light pen 
* 64K Dynamic RAM interfaces 
* eros ee Capacity * User definable function . 
%*& 80x25 Video Display keys 
*& Numeric key pad C1 495 
%*& 12" Monitor included (£1719.24 inc. VAT) 
At last—a Winchester Drive naotie. " BUY FROM THE 
Gemini onitor 
for your ni/nascom System! | F" lt ‘ COMPUTER 


GM835 Winchester Drive Sub-system. 

%*& 5.4 Megabyte Formatted Capacity 

% Rodime Drive 

%& Industry Standard SAS| 
interface 

%* Integral Controller 
and power supply 


PROFESSIONALS 


MICROVALUE 
DEALERS: 


AMERSHAM, BUCKS 
Amersham Computer Centre, 
18 Woodside Road, 

Tel: (02403) 22307 


Ahigh quality data display 
monitor, ideal for all Nascom 
and Gemini systems. 


20MHz resolution. 
Available in amber or BRISTOL 
green phosphor. Target Electronics Ltd., 16 CherryLane. 


Tel: (0272) 421196 


EGHAM, SURREY 
Electrovalue Ltd., 
28 St. Judes Road, Englefield Green. 
Tel: (07843) 3603 


F | £110 
Disk System for Gemini & nascom 


GM6825 Disk Drive Unit — The GM825 floppy disk housing is supplied with either one or two 


5.25" single sided, double density, 961P! high capacity Micropolis 1015F5 disk drives. Heed i _ 
These provide 400K bytes of formatted storage per drive. (Gemini QDSS format). The 47/ pi ta peaditert 
CPIM2.2 package available supports on-screen editing with either the normal Nascom Tel: (0473) 78295" 1 


or GeminilVC screens, parallel or serial printers. 

An optional alternative to CP/M is available for Nascom 
owners wishing to support existing software. 

Called POLYDOS 4, it includes an editor and assembler 
and extends the Nascom BASIC to include disk commands. 


sage Drive System CP/M2,2Package POLYDOS4 
GM825-1S (GM 532 for Gemini ) forNascom 


(£402.50 (£103.50 (£103.50 
£350 inc. VAT) £9 inc. VAT) £9 inc. VAT) 
Dual Drive System 
GM825-2S 


£575 inc vai 


SOFTWARE 
<a 


LONDON W2 
Henry's Radio, 404 Edgware Road. 
Tel: 01-402 6822 


LONDON SW44 

OFF Records, 

Computer House, 58 Battersea ‘Rise, 
Clapham Junction. 

Tel: 01-223 7730 


MANCHESTER M49 
EV Computing, 700 Burnage Lane. 
Tel: 061-431 4866 


NOTTINGHAM 

Computerama, (Skytronics Ltd.) 
357 Derby Road. 

Tel: (0602) 781742 


WHAMINS: 


CP/M Software 
Compas 


is totally different from other 


£ 3 

The Last One is used in conjunction 
with Microsoft's MBASIC*. No knowledge of 
BASIC programming is required since all input 


Telephone orders welcome 


i is performed using question 
peli eS Belews you to and answer routines written 30 
create, edit, run, and in plain English. (£379.50 inc. VAT) 


debug Pascalprograms “*MBASIC—MicroValue Price if purchased with 
in a highly interactive ‘The Last One’ —£178.95 inc. VAT 


manner. 
1 20 (£138 inc. VAT} 
ss GEMPEN Text Editor £45 (£54.75 inc. VAT) 
GeMINI  cem zaP Assembier £45 (£54.75 inc. VAT) 
GEM DEBUG Debugging Utility £30 (£34.50 inc. VAT) 
Soffware: Wonosarwodtrscso sas (£247.25 inc. VAT) 


GEM GRAPHIC Links with MBASIC £35 (£40.25 inc. VAT) REAL value = from the Professionals 


@ Circle No. 124 
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Introducing Perfect Software: 
Now, put the power of ou! 
remarkable new program: 

to work for you 


f you've been looking for 

powerful, flexible software 

that’s also easy to use, take 
a close look at what we've got 
to offer. 

An integrated product line 
with the state-of-the-art features 
and common-sense prices you're 
probably looking for. 


Perfect Writer ct 
Perfect 'C ian 
Perfect Fiter™ 

Perfett Spelter™ 


>= SS ae 


Whether you're interested 
in one or all four of our revolu- 
tionary products, you owe it to 
veursele? to find out what we 
have to offer: 


Perfect Writer. 


The most powerful and 
versatile word processing soft- 
ware for microcomputers avail- 
able anywhere. Features include 
Virtual Memory, multiple edit- 
ing of up to 7 files at once, dual 
display windows, automatic 
footnotes, table of contents and 
indexing. 


Perfect Calc. 


You get 17 application pro- 
grams that are ready to use for 


40 


any planning and financial con- 


trol task. Plus multiple editing 
of up to 7 files at once and dual 
display windows. 


Perfect Filer. 


This incredible double data 
base management system pro- 
duces personalized standard 
letters and versatile sort menus 
for generating lists or invoices. 
It prints labels, envelopes and 
more. It can even handle ac- 
counting functions! 


Perfect Speller. 


Now, get a 50,000 word 
dictionary that checks over 
4,000 words a minute. It even 
locates and corrects document 
design errors! 


Take a look at 


what you get: 
Britain’s first fully-integratec 
product line. Learn only one 
set of logical commands. 
Easy-to-use, user-friendly 
features that are unmatched 
in the industry. 
Interactive teaching disks 
make Perfect Software easy: 
to-learn. 
Available for both 8 and 16 
bit micros, CP/M ™ oper- 
ating systems and the 
IBM PC. 
All programs maximize vir. 
tual memory architecture fo 
all applications and multiple 
file display. 

(J True ASCII files for power- 
ful communication 
capability. 

And lots, = more. 


Perfect Software, Inc’ 


To order or find out 
more, contact: 


Pete & Pam Computers 
Telephone: 0706 227011 
Telex: 635740 PETPAMG 


Transam Microsystems Limited 
Telephone: 01-405 5240/2113 
Telex: 24224 (Ref. 1422) 


Tamsys Limited 
Telephone: Windsor 56747 
Telex: 849462 TELFAC G 


Software Limited 
Telephone: 01 387 8832 

388 9927 
Telex: 21879 


Interam Computer Systems Ltd. 
Telephone: 01 622 9373 
Telex: 925859 


© 1983 Micro Marketing International 


CP/M is a trademark of Digital Research, Inc 
@ Circle No. 125 
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There are some 
people who think 
that if a Printer looks 
like an Epson, 
it will perform like one. 


It won't. 


Imitation is 
the sincerest form of flattery. 


But there’s only one Epson. 


| EPSON. Extraordinary product. 
Exceptional quality. 
Epson (UK) Limited 
Freepost, Wembley, Middlesex HA9 6BR 
Sales Enquiries: Freefone 2730 
General Enquiries: 01-902 8892 
Telex: 8814169 


@ Circle No. 126 
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THE 

RELATIONAL 

DATABASE 
<- SYSTEM 


FOR MICROCOMPUTERS 


LONDON COMPUTER CENTRE 
8/16 bit SOFTWARE 


The comprehensive range includes 


WORDSTAR £235 D BASE Il £325 
SUPERCALC £170 Spelling Checker £60 


WORD PROCESSING £ LANGUAGES 
SpellBinder 290 MBasic 

agic Wand 226 MBasic Compiler 
Spellstar 134 Fortran 80/8 25 
MAILMERGE 134 Cis Cobol/Forms2 399/105 
Grammatik 75 Pascal M 250 
FINANCIAL PLANNING Pascal MT+/SSP 350 
Calcstar 85 ACCOUNTING 
Multiplan SGS from 
Plannercalc Peachtree from 
T/Maker III Tabs from 
Microplan 2 Exact 
D BASE CORNER Pulsar from 195 
Autocode COMMUNICATIONS 
Quickcode Bstam 
D Base Window Crosstalk 


UTILITIES 7 
Sid £60, 2Sid £76, Mace1g3 Mover 80/86 = 90/105 


FORMATS: Superbrain, Televideo, Sirius, Sanyo, Osborne 
Northstar, 8’ SD, DEC, Epson QX-10, IBM 
ICL HP XEROX ALTOS 


Software All prices are exclusive of VAT 


@ TRAINING? 


@ ADVICE, GUIDANCE, 
CONSULTANCY? 


@ PROGRAMMING? 
@ DATABASE ‘PRIMER’ MANUAL 
featuring ‘dBASE Il’ 


For further details, contact: 

Lionel Boreham 

LANTECH Information Systems Ltd. 

55 Peascod St. Windosr, Berks SL4 1DE 
Tel: Windsor 58182/58013 


LZNNATESICIF: 


Information Systems 


43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples) 
OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01-388 5721 


@ Circle No. 250 © Circle No. 128 


Cc A MDE COMPUTER SYSTEMS LIMITED 


462 COVENTRY ROAD, SMALL HEATH 
THE COMPUTER, PEOPLE ‘Telephone: 021-771 3636 (10 lines) Telex: 335909 (Camden G) 


BIRMINGHAM B10 0UG 
os _5us WINCHESTER 


2 / 


SPECIAL OFFER CAMDEN PRICE 


APPLE IIE 


APPLE IIE PLUS MONITOR AND STAND 8? Cor CARD ie 

5 MEG WINCHESTER WITH BUILT-IN ON inGn.s 

FLOPPY. pats .. 
DISK WITH CON 270 

RECOMMENDED PRICE £2810 DISK W/OUT 220 

OUR PRICE £1995 TRIDENT 5 MEG 1150 

TRIDENT 5 MEG 


10 MEG VERSION £2275 PLUS FLOPPY 1465 
ALL PRICES EXCLUDING VAT 
12 MONTHS PARTS AND LABOUR ON ALL APPLE AND TRIDENT PRODUCTS 
@ Circle No. 129 
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IF OUR ADVERT DOES NOT 
THE FREE 
PRINTOUT SAMPLE WILL. 


SHINWA-CTI CP8O0 


FULL FEATURED 80COLUMN MATRIX PRINTER 


PROBABLY THE BEST PRINTER AVAILABLE IN THE WORLD 
BELOW £300!! 


COMPATIBLE CENTRONICS INTERFACE 
AND INDUSTRY STANDARD CONTROL 
CODES MAKES THE CP 80 
IDEAL FOR:— 


BBC, DRAGON, ORIC, 
APPLE, NEWBRAIN, 
SIRIUS and many more. 


OPTIONAL RS232 
INTERFACES AVAILABLE 
BOTH UNBUFFERED Made in Japan 
AND BUFFERED 


FULL ONE YEAR WARRANTY 
SPECIFICATIONS 


+ 80 COLUMN + AUTO UNDERLINING 
+ FRICTION AND ADJUSTABLE TRACTOR FEED+ VERTICAL AND HORIZONTAL TABS 
+ BIDIRECTIONAL LOGIC SEEKING + BACKSPACE 

+ HI-RES GRAPHICS AND BLOCK GRAPHICS +SELF TEST 

+ eum AND SUPERecRrrere + ITALIC PRINT STYL 

+ 9 X 9 DOT MATRIX - TRUE DESCENDERS +E <PANDE 

+ CONDENSER PRINT + DOUBLE PRIN 

+ EMPHASISED PRINT +£ AND #_ 

+ GRAPHICS SET - _ mommmlll 1008 Bae 7 


Weed, bye ts [14 


@ABCDEFGHI JKLMNOPQRSTUVWXYZE\3*_‘abcdefghij kl mnom 
CABCDEFGHITKLNNOPQRSTUVWXYZINI*_‘abcderghiyk lmnop 
'"HS%R ()¥F,—. /OLZ3456789: 6 =>? MEN’ OOK, - W/0L 


NO DELAY! - TELEPHONE YOUR CREDIT CARD No. TODAY 
AND YOU CAN START PRINTING TOMORROW 


- AND IF YOUR NOT SATISFIED RETURN WITHIN 14 DAYS 
FOR A FULL REFUND. 


Se ell ee ee : TO KEY COMPUTER CENTRES Li 
‘ ; iéds Please send me FREE print out samples 
OPEN 6 DAYS A WHER and literature. 


MON - SAT Bain to Fpin [6pm SAT] 


; Name 
4 (CENTHESLID) 
“Einterprige Hopsd 44-Terrece Hoge, | (hl ee oe eee | ae 
Mattor-orr THanthes -Siarey RF TZ 2S 


iniotclobuicas XN ths Sa cnc censcccesusssuecsupevsenscuessersassidensussssasee 
HPLHARGHHHEE iD Tefeghanes Walton oh: Thames X ft, SE ee) Be 
Mk (09322) 42777 BRPPEP EEE o. ee con eee ce Post Coder... 


GAA HE DELIVERED 
1 Higgs 1 @ Circle No. 1 
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24 HOURS FROM STOCK 


CONTROL COMPUTER 
APPLICATIONS ENGINEER 


Vickers-Dawson Division are part of Vickers 
Engineering Products Group. The Division 
has manufacturing facilities in the U.K. and 
U.S.A. and is principally a manufacturer and 
supplier of bottling plant equipment to the 
Dairy, Brewery, and Soft Drinks industries. 


We are seeking a young Engineer/Science 
Graduate to join a small team in a Research 
and Development Department. 


Candidates should be practised in Basic and 
a Machine Language and will have a 
demonstrable interest in the hardware 
aspects of Integrated Circuitry and Logic 
Control Circuits. 


Please apply for Application Form: 


Personnel Manager, 
Vickers Dawson PLC, 
Maiden Lane, 
Crayford, 

Kent. 


Telephone Crayford (0322) 526222 


@ Circle No. 131 


IMPORTS 


Take advantage of the latest low cost imports from USA 


IBM PC MEMORY BOARDS 


256K board WITH memory disk software 
512K board with 256K RS232 port and memory disk software 
512K board as above, with 512K 


S100 MEMORY BOARDS 


64Kb 
256Kb 150 nanosec 24 bit addressing 
256Kb 150 nanosec with parity, 24 bit addressing 


OTHER S100 BOARDS 
8 MHz 8086 CPU, with MS DOS (2.0) 
$100 DMA disk controller 
4 serial ports with interrupts 
“Also Z80B CPU sets — phone for prices/availability 


MULTIBUS MEMORY 
256Kb with parity 
512Kb with parity 


We will also quote you for any other USA imports you may 
require. 


TERMS; Cash with order 
Add 15% for VAT 
Qty discounts available 


XYSTER SYSTEMS LTD 


46 Preston Road Leytonstone London E11 1NN 


te. 01-989 4281 


e Circle No. 132 


CLIP — Compressed Library interchange Program 


CP/M 


e Backs up a Winchester 
on to floppies. 

e Compresses text or data to 
less than half size 


© eee files can span multiple 
iscs 
e Selective backup or retrieval, on 
an inclusive or exclusive basis. 


CLIP has no equal in reputation, 
convenience, power or economy. 
CLIP comes standard with the CIFER 
Business Management System, and 
with all Winchester systems supplied 


by COLT AND FERRARI SOFTWARE. 
KEELE CODES LTD 


MS DOS _ CP/M-86 £95 


RTIl £150 


CLIP offers effortless backup. It will 
also take care of most of the chores 
in building an ordered file library, 
and can make notes of its own 
operations. The user Can set up his 
own housekeeping procedures in a 
few minutes. Thereafter, to repeat 
any function just type e.g. ‘BACKWIN' 
‘VIEWTOPS' ‘RESTORE’. 

With CLIP’s powers of selection and 
compression, the user can expect a 
four-to-one saving over global 
copying, with no effort except to 
feed discs On Cue. Or, CLIP can select 
just the new/updated files and 
reduce the backup load still further. 


All prices excl. VAT, post free in U.K. 
Most popular disc formats from stock. 


University of Keele, Keele, Staffordshire, U.K. Tel: (0782) 629221 Telex: 36113 
24-hour telephone service: Access accepted 
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THE 


“MS-DOS has become the 


dominant 16-bit operating system . .” 


Computing, 17th February ’83 


“.. now it is clear that MS-DOS is 
the runaway winner.” 
Weekly Micro Bulletin, 21st February ’83 


“MS-DOS ... has virtually stopped 
the runaway success of Digital 
Research’s CP/M in its tracks” 

Infomatics Daily Bulletin, 

14th January ’83 


“Digital Research . .. may be too 
late to stop the landslide?’ 
Personal Computer News, 20th May ’83 


“In quick succession, more than 
50 other computer hardware 
manufacturers picked Microsoft's 
operating system. As a result, MS- 
DOS has virtually shut CP/M out of 
the market for newer, more 
powerful microcomputers,’ 

Business Week, 21st February 83 


MS-DOS 


Microsoft Ltd, 
Bulbourne House, Gossoms End, Berkhamsted, Herts HP4 3LP 
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BATTLE IS OVER... 


The industry standard 16-bit OS 
MICR&SOFT 
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WHEN IT COMES 


TO MICROCOMPUTER 


Flow do you stay up-to-the-minute with 
the rapidly changing world of microcomputer 
software ? Get the Lifeboat Catalogue. 

The latest innovations The new 
Lifeboat Catalogue is packed with the latest 
state-of-the-art software. And if we publish a 
new program after the latest catalogue has 
gone to press, we enclose a flash bulletin in 
your copy. 

The greatest selection 
Because Lifeboat is the world’s largest 
publisher of microcomputer software, 
our catalogue offers you the greatest selection of 
programs for business, professional and personal use. Our 
more than 200 programs range from the integrated 
accounting and professional practice systems to office 
tools for book-keepers and secretaries to sophisticated 
tools for programmers. Included are business systems, 
word processors, programming languages, database 
management systems, application tools and advanced 
system utilities. 

We specialise in software that runs on most small 
business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape and 
disk cartridges, support well over 100 different types of 
computer. 

Get full service We give the crucial dimension 


of after-sales service and full support to everything we sell. 


That includes: 


@ Anupdate service for software and documentation. 

@ Telephone, telex and mail-order services in the London 
office and at overseas offices in the United States, France, 
Switzerland, West Germany and Japan. 

@ Subscriptions to Lifelines)“ the monthly magazine that 
offers comparative reviews, tips, techniques, identified 
bugs and updates that keep you abreast of change. 


SOFT WARE 
WE WROTE 


L ir, 
a 
CA 


Get it now Lifeboat 
now serves tens of thousands 
of satisfied customers with our breadth of up-to-date, fully 
tested, fully supported and competitively priced software. 

You may not need all we offer, but we offer just 
what you need. After all, we wrote the book. 


ery 


sociates 


ware source 


Lifeboa 


World’s forer 


Mail coupon to: Lifeboat Associates 
| PO Box 125,London WC2H YLU or call 01-836 9028 | 


J] Please send me a free lifeboat catalogue. 


Name 


Company 
Address 


| 

| | 

| Postcode | 
Copyright © 1981, by Lifeboat Associates. 

ee ee ws | 


Lifeboat Worldwide offers you the world’s largest llbrary of software. Contact your nearest dealer of Lifeboat. 


USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Te! (212} 860-0300 Telex 640693 {L8SOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK 8idg. 5F 1-2-8 Shiba-Daimon Minato-ku 
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {LBJTYO} ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 {L8SOFTG} 
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5 
D-8045 tsmaning W. Germany Te! 089-966-444 Tetex 5213643 {ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gautle 92600 Asnieres France Tel 1-733-08-04 
Telex 250303 (PUBLIC X PARIS) 
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@oppie 


Apple Ile 64k computer 


only £599 jhe) 


Immediate Delivery! 


“(When purchased with a 
part-exchange) 


Save an extra £39.00 

by buying a bundle comprising: 
Apple Ile 64k 
Disk Drive with controller 
80 Column Card 
12” Green Screen Monitor 


Bundle price only 


£999 *+ VAT 


‘(When purchased with 
a part-exchange) 


Accessories 
Numeric Keypad 
Paddles 

Joystick 

Cooling Fan 
Voltage Stabiliser 
Acoustic Coupler 
10 Floppy Disks 
Listing Paper 9” 
Listing Paper 16" £29 
Monitor Stand £18 
Vinyl Carrying Case £17 


£78 
£20 
£34 
£45 
£230 
£200 
£20 
£20 


Apple II Accessories 

Integer Card £99 
Eurocolour Card £73 
Language Card £106 
Paddles £20 
Joystick £26 
Numeric Keypad £78 


With your old micro, working or not, taken in pan exchange 


Disk Drive withConuoller = £270 
Disk Drive without Controller £199 
12” Green Screen Monitor £99 
Apple II] Monitor withStand £125 


Apple III 

Apple IH] 256k with monitor £2099 
Profile (GMb Hard Disk) £1495 
Additional Disk Drive (143K) £270 
Parallel Interface £129 
OEM Prototyping Board £32 
Vinyl Carrying Case £49 


Software (Apple III) 
Visicale III 

Mail List Manager 
System Software (SOS) 
Quickfile II] 
Applewriter III 
Business Graphics III 
Access III 

Catalyst 

Script Ill 


Other Software prices on application 


(ZX80/81 welcome!!) 


Interfaces 

Serial Printer Card 

Parallel Printer Card 

Wizard 16K Buttered |, F 
Wizard 16K to 32K Upgrade 
Thunder Clock 

8 Channel A 1D Converter 
Grappler 


£70 
£70 
£139 
£25 
£84 
£245 
£99 


Please ‘phone us if you don't have a part exchange. 


Software (Apple II) 
Applewriter I. 1 

Apple Plot 
Applewriter 2 

Circuit Analysis 
Apple Super Pilot 
DOS Tool Kit 


Software (Apple Ile) 
Visicale 

Visitrend Plot 3.3 
Multiplan 

Applewriter [le 
Business Graphics 
Quickfile Ile 

Senior Analyst 

APM 

Apple Plot 

Pascal 

Pilot 

Fortran 

Logo 

Super Pilot 

Wordstar 

Mailmerge 

Word Handler £98 
Visischedule £180 
Other Software prices on application 


£145 
£182 
£160 
£105 
£109 

£60) 
£145 
£137 

£38 
£149 

£69 
£112 
£122 
£129 
£230 
£130 


Sirius 

Sirius equipment is available within 
48 hours at unprintable prices. 
Please ‘phone for details. 


Export Orders Welcome!!! 
Barclaycard & Access accepted but 
subject to a 5% surcharge Payment 
welcome by cash, bank draft, 
Building Society cheque. Please 
allow 7 days for cheque clearance. 
Instant credit available shortly. 


10/11 Salisbury Square, Old Hatfield, 
Hertfordshire. 


Telephone: Hatfield (07072) 65551 
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Operating Systems & Display 
Z80 Microsoft Card £215 
Z80 Microsoft Card (Ile) £325 
780 Digitek Card tl45 
Videx 80 Col System £189 
40 80ColumnSwiteh £25 
80 Column 64K 
Expander Card 
Prototype Hobby Card 
IEEE 488 Card 
TV Modulator 


£149 
£12 
£235 
£14 


Epson Printers 
RX80 

FX80 

MX100F T'Type 3 
FX80 Tractor Feed 
IEEE Adaptor Board 
Serial Adaptor Board 


Other Printers 

Apple dot Matrix 

Apple Daisywheel 

TEC 40 cps Daisywheel 

TEC 55eps Daisywheel 
Other Printer prices 
on application 


£349 
£1150 
£1095 
£1295 


HOME 
COMPUTERS 


at 
GREAT PRICE 


Delivery 

We are open for collection: 
Monday — Friday 

10am —5.30pm 

Saturday 9am— 5.00pm 
Delivery by Securicor: 
please add 5% 

Smaller items are sent by 
post unless otherwise 
requested. 
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Our 


Today, computers, micros and more 
importantly business planning systems are no 
longer considered luxuries 


They allow you to make better decisions 
by providing better information on budgeting, 
cash flow, project profitability, Acquisition 
Appraisal, Lease vs Purchase analysis and 
much more. 


You stay one step ahead of your business 
and your business stays one step ahead of the 
competitors. 


But which system should you buy? 
Surely no one system can meet the needs ofall 
businesses? 


Fortunately Comshare is not like most 
companies. We see the need for different 
systems to suit different people. 


NEW USERS START HERE 

PlannerCalc at £85.00* is now accepted 
as the first choice for people new to financial 
planning. 

Designed for 8-bit micros, it boasts the 
kind of features that you'd expect to pay twice 
as much for (Buy PlannerCalc’s nearest rival 
and you'll have to.) 


Unlikeall other‘calc products | *.. 
it allows you to enter calculations | “i 


40252) 31355) 
Altrincham 


in a language you understand. enone, 
Plain English. po 


Helbstam Systems Lid 
(0296) 630364 


For example: —— 
LINE 1 SALES=100, 150,175,210 bicate 
LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 Sete suave 
LINE 3 NET=SALES—EXPENSES > oil 

LINE 4 CSALES=CUM SALES 

COLUMN 5 YEAR=SUM OF COL | THRU COL 4 


Smee 

Accountancy & Computer 
asulants 

4021) 236 1455 

CPS (Data Systems) Lid 

(021) 707 3866 


So it’s much easier to use. peti, 


It uses the popular “spread- | eur" 


sheet” approach with a window ae 
that can be rolled in all directions. ciel 
Which means you can enter anh 


new figures and rules and 
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readsheet 
But let’s start wit 


Dy 


immediately see their effect on every- 
thing else in the model. 


It comes with 
the best manual 
on the market and 
it’s suitable for 
most micros with 
a™CP/M 2.2 
operating system, 
64K of memory, 
giving at least 900 
cells, minimum 
screen width of 80 
characters and 2 
floppy disc drives. 


MUCH MORE POWER, 
NOT MUCH MORE MONEY 
MasterPlanner is the most powerful 
spreadsheet system currently available with 
its increased matrix size, 2000-3000 cells on 
most 64K micros. (But at £245* it certainly 
isn’t the most expensive.) 


Consolidation of models, allows you to 
create separate plans for each department and 
then combine them into an overall company 


COMSHARE DEALERS 


Mmescator Computer Corporate Modetang Sun Business, Sough 
by Sterns ee Led Sennces Lid KGB Micros Lid 
(0272) 731079 (0329) 235846 01 628 4107 01-739 7949 (75) 3858) 
Tanstec Ltd Harpenden Oantedate Lia sam Computers Ltd Southampton 
(0272) 277462 Tnadion Li 01-519 7004 ors at3) Hee aa 
(05827) 6242) : (0703) 38740 
Bury St_ Edmunds ou iomeae Whespu Lid afiscn 
SIRCS Lite Hastings Syst 01-5569151 Albans 
10284) 62022 BMS Computes O19 358 ee aed 
bats Services Lid 2 Computers Lid mput (0727) 77700 
firbeteY es i (0424) 439190 ae 739.2387 (0507) 604271 siete 
(0276) 28971 Hereford are Lid eS be The Processor Centre 
Cambnd; Honeysett Computers Lid ons S731 mol ie awe 
ae aS (0432) 279808 io (06845) 68500 lgieuapeey Lie 
(Combrdee) Lid Hitchin 01-943 068 Methsham ras 77700 
(0223) 357130 MEW BuBeet System tie Cites Systems Lid 
West Byflee! 
Catlgpury (0862) 50386 Jacrogate Lid 0225) 706361 oct 
01-671 6321 ergusson Computers 
Kent thero Systems tu JEN Lid 
(0227) $0200 uudhouse Computing Lid (0225) 702133 191) 41810 
krooee * erin pera 
Jutea Lid ous anesd Midhurst West Drayton 
(0227) 830083 Mates Electronacs Lid Wordshll Automaton Lid Frasers Lid 
id {esmice O1-373.6607 (073081) 6641 8141731 
ft 
Gowstrings Computer oe) aoe ‘Maylaw Busnes. Matton Keynes Weston Super-Mare 
Sermces Lid Systems Lid Pencom Date Eastern Lid 
(0222) 36825 Leamington Spa 01 688 3836 Systems Lid (0834) 418346 
Words Lid (0908) 614242 iid 
Chatham (0926) 30203 MGE Systems Ltd ‘ Mobotee 
Medway Computers Lid 01-439 9617 Navan ystems Lid 
(0634) 826080 bees ie S. Tele S Lid 0932 52046 
Macro Centre peer iia Mee Ae Winchester 
preset ae (oss § 951869 pal: Nottingham Modular Office 
iaaearas * Usburn Motua (UK) tte Mecropeople Lid Systems Ltd 
MEET 01-900 0421 (06074) 69117 (0962) 55759 
Gevedon (08462) 3184/3665 Pinewood Com puters Li6 Oxtord Yatton 
alisoeens! 01-504 0403 Chose Business Glove Business Machines 
Systems Lid Liverpool Systems 0934 835272 
(0272) 878 157 BEC (Liverpool) Ltc PUL Hare & Associates (049161) 2697 
(051) 263 5738 01-51 1988 Yeovil 
Cranbrook Rayleigh Date Comput 
The Sot Opbon UM. Ltd London Juchives WK Lid. ©) Partuns Associates Systems Ltd 
(058080) 310 8D Com tem 01-223 1688 0268 743928 (0935) 72000 
1-435 4042 
Doncaster Sottware Lid Redcar 
Brarstar Computer Business Intormabon 01-387.9927 Appiesion 
Centre Systems (0642) 47.4707 
si Stag Terrminats Ltd 
(0302}67135 01-373 3113 Pets pa 
Dubin Datapowes Ltd Intech Computer Services. 
Transtec Lid 01-437 5994 Re 01-948 4213 
(0001) 718521 Ger Compules Rand 
Fareham Systems Lid Sumioct Bondaen Lid icrospecitc Lid 
Electronequnp Lid 01-670 4202 01-250 0505 eee 
(0329) 230670 


tems start at £85.00, 


plan. Data transfer to word 
processing and other systems 
lets you incorporate figures in 
reports and output to a data 
base. It also has extensive 
formatting facilities which 
means you can produce reports 
that wouldn’t look out of place in 
the board room. 


It can store up to 25 stan- 
| dard reports to run when you need them. It’s 
| got full WHAT IF? analysis and direct 

editing of both spreadsheet and logic display. 


JUST AS EASY TO USE 

All this increased power doesn’t mean 
you'll need a degree in advanced computing 
to understand MasterPlanner. 


It works on exactly the same 
system as PlannerCalc and models 
written on PlannerCalc run without 
modification on MasterPlanner. 


B! 

16 BIT VERSION “= es 

A new version of Master- 
Planner has been specifically designed of 
for the 16 bit micros like the Sirius 1 
under “CP/M-86 or the IBM personal using 
either CP/M-86 or "MS DOS 1.1. Witha vast 
matrix size of over 7000 cells on 128K and 
even more with larger memory, you'll at last 
be able to make the most of your micro. 


ULTIMATE POWER 

Fastplan is the top Comshare micro 
planning system. 
It’s file-based, allowing development of 
large scale models; with a staggering 18,000 
cell matrix; full financial functions plus back- 
wards iteration, file input and output; and 
much more. Yet, because it can be menu 
driven it is easy to use. For the full story, tick 
the Fastplan box when you return the coupon. 


<] 


you ne 


ed one. 


OVER 10 YEARS EXPERIENCE 
When you invest in MasterPlanner or 
PlannerCalc you're not just getting the best 
software money can buy. 


— an 


You're also getting the kind of back up 
and after-sales service that only a company 
of Comshare’s track-record can guarantee. 
If you'd like to know more about any 
product, call in at your local dealer or fill in the 
coupon and send it to us. 


*Plus VAT and post & package. 


Making the computer make sense. 


*CP/M and “CP/M -86 are the registered trade marks of Digital Research Inc. 
Comshare Ltd.,32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665. 


Amount 
£ p- 


Micro Op System 


CP/M 2.2 


PlannerCalc 
@ £99.50 
8 bit only) 


[| MaterPtsnner] TBM PC i wai 
[| MasterPanner| cp-e6 [evs | | 


All prices include VAT and postage & packing TOTAL hae 
Please send me information about Fastplan ial 
made payable to Comshare Ltd. 


for £ 
for £ 


I enclose a cheque/postal order for £ 


Please debit my Access Card No. 

RN ee Barclaycard No._.__E 
Signature 

Name 

Address 


Comshare reserve the right not to accept anyorders. Any acceptance will be subject to Comshare's terms and conditions. 


IBM PC- full range of products available, 
) including colour monitor, Z80 card, 
_ Winchester up grade kits, and our 
<=, UDMrange of add-on pan 
jekexeen\ ACT Sirius - plus — aig 
printer or equivalent, from £2395. | 
1-2/2-4/10Mb machines, software, & — 
ire add- -ons, call for full list. == 
a, OSBORNE 1- £13 75 with 
\seesess) free 12” monitor, MailMerge; 
ee ’ WordStar;" C and M Basic, 
— dtne II;’ Super Calc; and — 
SUPERBRAIN I from £1495, (yaa) 
full range from 320K to 36 Mb, |-——* 
6Mb hard disk models £2795. “—— 
EPSON QX 10- at £1730, ci. 
4, Pearl @ Peachtree software and 
Sasa Our new range of Epson printers. 


 Microware 


For Sales, Service, Maintenance, Advice. 
Phone 01-272 6237/6398 or Telex 297598. 


637 Holloway Road, London N19 5SS. 
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In 1982 the RICOH 1600S outsold every other comparable printer — 


because of its speed, reliability, intelligence, flexibility and oT ™_ 

sophistication. , LARIorT OS 
Because it is Compatible with all known systems and software A LIVJIN I ‘ 

packages. f +r as of A ol 


Because of the 12 month warranty that Micropute offer. PWNS IPI 
Because Micropute are acompany whocare, who are constantly TAR 
aware of changing needs and who can fulfill any special requirements. 
Not least of all, because of the price 
In 1983, there will be thousands more satisfied customers. 
We hope that you will be one of them. ‘ 
ONLY MICROPUTE GIVE YOU SUPERCOVER ¥ 4 
As an extra bonus Micropute Supercover will provide a12 month on a _ 
site maintenance for only £99.00 parts and labour. 


Please send details of the RICOH 1600S 


and 1300S aq 


Nanie——— 
Position: 
Company: 
Address: — 


Telephone: Micropute, Catherine Street, Macclesfield, 


Cheshire SK11 6GOY. Tel: (0625) 615384. 
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When one World beater meets another. 


You're bound to recognise at least one of the beautiful products above. 
Miss Dominican Republic was chosen to supremely reign as Miss World 
1983. Certainly, a World beater in her own right. 
Then there's the QX-10. A fully integrated Desktop Microcomputer 
System. A new member of the world beating Epson family. 


But there’s more to the functional yet stylish lines of the QX-10 (just to 
prove that beauty isn’t only skin deep). The lightweight CPU, monitor and 
Keyboard units are very easy to use — even for a first time operator. 


You could say that our system takes all the hard work out of using 
software, and once used...you probably will. What's more, when it comes to 
cost you'll find there’s more power for your money. 


Just look at these qualities. 
192k upgradable to 256k RAM, Z80A CPU. RS-232C and parallel 
interfaces. CP/M and multifont BASIC come as standard. 


QX.10  E=a 


THE HUMAN COMPATIBLE Extraordinary pr 
BUSINESS MICRO 


Extraordinary product. 
Exceptional quality. 


Epson (UK) Limited, Freepost, 
Wembley, Middlesex HAS 6BR. 
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The QX- 10 offers an incredible graphics capability. The 80 column x 25 
line display has 640 x 400 resolution and full bit image control for greater 
definition, 16: 1 zoom and special effects. Not to mention a unique split 
screen facility enabling different typestyles and graphics to be shown 
together. A major first for educational applications. 

For even more power — simply slot in up to 4 optional interface cards, for 
IEEE 488, RS-232C, plus a universal interface card for developing your own 
prototype interfaces. Clock and calendar with full battery back-up complete 
the system. 

As with all the other respected Epson products, you are assured of high 
quality. (We even manufacture the slim line disc drives ourselves.) 

So, at last there’s a desktop microcomputer system that really works 
together. To really work for you. 


We call it compatibility. You will call it the incredible OX-10. 


C1 I would like a demonstration of the QX-10. 
C Please send me details and the name of my local stockist. 


Name = 


Position x _ 


i Company <a 
| Address 


PCc8/l0 


Six Thousands; 


Nine hundred & 
Ninety Pounds 


3 USERS. 21 MBYTES 
WINCHESTER. 
320K RAM. 


AND YOU CAN ONLY GET IT 
FROM COMCEN 


Look at that price again. We were a little 
skeptical at first, too. But after checking 
our totals we knew we'd finally done it: 
developed a multi-user, 8-16 bit 
obsolescence- proof hard-disk computer 
system, complete with dBase II,™ Super- 
Calc-86,™ and MP/M-86™ for under 
£7000. Expandability’s a breakthrough, 
too. You can add four additional users 
for just £500 each, plus terminal. 


IS IT 8 BIT OR 16 BIT? YES. 


As you would expect of a COMCEN 
computer system, it can run any com- 
bination of 8 and 16 bit CP/M program- 
mes simultaneously. So, on top of all the 
thousands of 8 bit CP/M programmes 


COMCEN Technology 


available, you'll also be able to take ad- 
vantage of any of the more powerful 16 
bit programmes . . . and run them at 
the same time. And when we say it 
works, it really works. 


COMCEN Computer System 321 
includes: 


320K Static RAM Memory 
8” DS/DD Floppy 1.2 Mb 
Formatted 
Winchester Drive 21Mb 
Formatted (27 Mb Unformatted) 
CompuPro Enclosure 2 With: 
IEEE 696/S-100 bus 


STOP LOOKING. AND START 
CUTTING 


Send us the coupon and we'll send you a 


brochure detailing all the advantages of 9 I/O Ports 
going with COMCEN. Such as, our ex- 20 bus Slots 
clusive networking and multi-tasking | dBASE II 
telecommunications packages, our two | SuperCalc-86 
year warranty and the benefits of selec- | MP/M-86 


ting an IEEE 696/S-100 bus-based 
system. 

There’s lots more to tell, but if you're 
a business or technical professional look- 
ing for an obsolescence- proof, multi-user 
hard-disk computer system that features 
expandability and dependability, plus 
complete service and support at an in- 
credibly low price, stop looking and cut 
the coupon. And by all means, wait for 
our brochure before you make any in- 
vestment. 


Terminals not included. Compatible 
with all standard RS-232 terminals and 
printers. 


MP/M 8-16 ts a proprietary implementation of 
MP/M-86 and was configured for CompuPro by 
Gifford Computer Systems CP/M and MP/M are 
registered trademarks of Digital Research. Super- 
Calc is a trademark of Sorcim. dBase HI ts a 
trademark of Ashton-Tate. CompuPro is a 
trademark of Godbout Electronics. Prices and 
specifications subject to change. 


COMCEN Technology Ltd. 


authorised CompuPro Systems Centre. 


COMCEN Technology Ltd. 
45146 Wychtree Street, Morriston, Swansea SA6 8EX | 


I'd like the whole story , 
Please send me your brochure. iz 


Name 


Organisation 


PUGICTOSS®. «= i... + » so een I 


Town. . Phone ... Bos... [ 


i have a representative to call me. 


Terminals not ticluded. 


Ltd. 45146 WYCHTREE STREET, MORRISTON, SWANSEA SAG 8EX 


Telephone ney 796000 or (0792) 798337 (24 hours). Telex 48297 Joytel. 
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CAMEL PRODUCTS 


BLOPROM-81 


A uniquely sophisticated 


EPROM 
PROGRAMMER 


In use at various labs incl. Sinclair Research 

Eprom programmer for the 2516, 27XX single supply families. yes, 
even the 27128 from Intel. Check, Read, Program + Verify all or 
part of Eprom. 

So immensely user friendly you'll hardly need the manual. Designed for 
the beginner but includes a single key entry route for the profes- 
sional. Supplied as firmware, the m/c driver routine alone is worth 
more than the price of BLOPROM-8!. No Personality Cards or 
other additions, just a ZX8!. Several inbuilt safety features. On- 
board Vpp generation. 28pin ZIF socket. Cabled connector and ex- 
tender plug. ABS case. 

Note: Can provide up to 36 inputs or 40 outputs as an I/O £79.95 


NEW IN CMOS MEMIC L.2 


A 4KB 2532/2732 replacement in fast 
(200nSec) CMOS RAM with Lithium 
battery backup. 12’ cabled connec- 
tor. For any system with a 24 pin 
Eprom socket £35.95 


PROMER-81 


MEMIC 81.2 for the 2X81 

MEMIC-81.2 Faster than a Floppy. Easier than an EPROM. A 4K 
CMOS memory and Lithium battery unit. Saves programmes up to 
10 years without external power. Plug it into the ZX81 and flick a 
switch and your program is ready for retrieval. A simple PRINT 
USR . . . entry loads your program into RAM. Resides in 8-!2K but 
can be moved to 12-16K. Comprehensive notes + example£29.95 


CRAMIC-81-2 : 

Banish the Whir, Click and Try again of ZX81 Systems. 

16K CMOS RAM and Lithium battery in cabled ABS case, with expan- 
sion adaptor. 

Powers off the ZX8I when running. Resides in 16-32K. Can be used like 
an ordinary 16K but can also retain program up to 10 years. In- 
genious hardware/software allows swopping of RAMs from pro- 
gram. £79.95 


Pi0-5P 

An 8 +8 line patallel Input/Output card which lest the Spectrum com- 
municate with external systems. Rugged TTL chips used. Connec- 
tions on 8 pin sockets. Mating connectors supplied. £18.50 


PIO-81 
As P!O-5P but for the ZX81 


DREAM-81 

A 64k with extras. 

Full 64K Rampack with link options to disable 0-8-16K. Plus a 28 pin 
EPROM socket for 2716/2732/2764 and even the latest 27128 from 
Intel. Fast/slow Eprom option. professionally built and tested. In an 
ABS case with an LED indicator. £69.95 


PROMER-81 

At last! A low cost reliable programmer for 2516/32, 2716/32 
EPROMS. This is the solution to using EPROMS instead of tape. 
Required 4x PP3 batteries for a regulated 25 volts. Remarkably 
prices at £19.95 


ROM-81 


Provides two 24 pin sockets for up to 8K of EPROM memory in the 
8-16K area. Eproms are permanent memory which require program- 
mers (see below) to write to them. Can use 2516/32 or 2716/32£ 14.95 


PRINTER/MONITOR ACCESSORIES 


MSB Monitor Stand for BBC micro. Sits 
over the Beeb 17°’ 12"'x3.75” 
P+P £3.50 £19.95 


PSS Standard printer stands for OKI, 


POWER SOURCES 


£13.00 


MONITOR STANDS 


L8-WOud019 


Epson etc. 15° x 12" 4.5" P+P 3 


£3.50 £16.98 


PSI. Large model 17’ x 14.5" x 3.75” 
P+P £3.50 £19.95 


¥ 


PSC-3 for Epson MNX-100 
mie. 2) eta 375". 
P+P £3.50 £22.95 
CUSTOM PRINTER 
STANDS for larger 
printers P.O.A. 
POT Printer Output Tray for 
11” fanfold paper P + 
£3.50 95 a 
UK, VAT extra. No VAT on exports P+ P UK, Free 
Europe + 5% — Overseas + 10% 
UK & Worldwide dealerships available. 


Cambridge Microelectioncs ld. One Milton Rd, Combedge. CB4 WY 


PRINTER STANDS 


el (0223) 314814, 


L8-OINVYO 
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Anglia Computer Centre 


88 ST BENEDICTS STREET NORWICH NR2 4AB 
TELEX 975201 ACOMP G 


SPECIALISTS IN BUSINESS COMPUTERS 


Cromer 


BUSINESS COMPUTERS 
Phone (0603) 667032/3 or 21117 
APPLE, SIRIUS, 
OSBORNE, ANADEX, 
IBM", DEC, EPSON. 


* Complete with professional 
back-up service * 


Great 
Dereham Yarmouth 


NORWICH) 
. th y 


Thetford Lowestoft 


HOME COMPUTERS 

Phone (0603) 26002/667031 Diss 
BBC, DRAGON, j 
COMMODORE 64, 

SINCLAIR, ORIC, LYNX. 

* Onspecial offer * 


Call for Price £££ Ipswich 


BOOKS AND 
STATIONERY CENTRE 
Phone (0603) 29652 
PROBABLY THE 
LARGEST SELECTION 
OF COMPUTER BOOKS 
iN EAST ANGLIA 


*IBM authorised dealer — IBM Personal Computer 
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WANT TO KNOW ABOUT BUFFERS? 
ASK A>LINE 


BUFFERS 


add high-speed memory to your system and cut print 
processing time 


A>Line sell and specialise in buffers 
...for EPSON & IBM PC Matrix Printers 
...for APPLE tl & APPLE Ill Computers 
...for virtually every micro-computer 

and printer configuration. For example: 
@ Plug-in buffers for EPSON & IBM PC printers 
—E/BUFFER, UK made + 1 year guarantee, 2K (Serial 
only) £65 + VAT, total £74.75; 16K serial or parallel, 
£95 + VAT, total £109.25; 32K serial or parallel, 
£135 + VAT, total £155.25. Dealer and quantity 


discounts available on application. 
—MICROBUFFER 8K seriai/16K parallel, 
£125 + VAT, total £143.75 post free. 

@ SPRIINTER in-line buffer, fully configurable for any 
combination of IEEE 488 (PET)/RS232C/Centronics 
parallel input and output, in 2K, 4K, 8K, 16K, 32K 
versions. 


ex stock 


@ GRAM, ACULAB, ACG, ORANGE MICRO, WESPER, 
INTERACTIVE STRUCTURES, etc. send for latest 
catalogue and price list. 


A>Line Computer Systems 


1 Church Farm Lane, Willoughby, 
Waterleys, Leicester, LE8 3UD. 
Tel. 0537-58486 


PLEASE NOTE OUR NEW ADDRESS 
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ICL brand Flexible Discs 
and Computer Tape are now 
available from Memorex. 
Ring the number on the dial 
below for IMMEDIATE 
despatch. 


A good idea 
worth sharing. 
Custom 
Keypanel Kits 
for the Spectrum 
and now the 


Put everything you 
need on the keyboard 
with a Custom Keypanel Kit. 
Precision die-cut panels fit perfectly over your 
keyboard and create an instant and individual 
reference to all your software. 

Each kit comes in a clear plastic wallet and 
contains: 10 matt black Keypanels plus sheets 
containing over 140 self- os a command labels, 
pre-printed with words and symbols — arrows, left, 
right, FIRE!, POWER!, etc, plus a sheet of blanks for 
your own designs. 

SPECTRUM Keypanels (96 x 224 mm) 
Self-adhesive label sets are printed in ‘Spectrum’ 
pa ht red. A must for flight simulation and all 

ulti-key games and applications, the first add-on 
fbr your Spectrum. 

ORIC Keypanels (105 x 275mm) 

Self-adhesive label sets are printed in ‘ORIC light 
blue. Master those CTRL and ESC key combinations 
and create a reference to all ORIC’s keyboard 
functions. 

NOW in super ML PLASTIC. 

We despatch to you first class post by return! 
* Subject to stock availability 


@ Circle No. 145 | 


file transfer program 


cpm JC mspos 


JANUS supports wildcard transfers, 


and even allows the receiving disc to [Post today to Softeach Limited. 25 College Road, Re: Sins 
be changed when full. JANUS | Berkshire, RGG 1QE. 


Please send me: 
oe . Spectrum Keypunel Kits at £3.95 + 35p p&p each 
(overseas should add 25% for additional surface mail) 


requires no installation. 7 
.. ORIC Keypanel Kits at £4.95 + 35p p&p each 7 
| 
| 
| 


Price £80. Dual licence £120 
+ VAT, post free in U.K. 


| (ove rseas should add 25% for additional surface mail) 
| lenclose a total remittance of & ..000000.0....... cheques/postal 


KEELE CODES LTD orders payable to Softeach Limited. 

University of Keele, Keele, NAME "Te ae 

Staffs. Tel: (0782) 629221 i? ADDRESS... sayin EE en ne Cr. i ae TY 
cao fF  § © Circle No. 147 
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MAILBOX 


Inter User Communication for both CP/M 
and MP/M (Digital Research) 


Features CP/M MP/M 
Time and Date Stamping As Input Automatic 
Message, Length (Lines <64000 <64000 
or files) 
Text File Inclusion Yes Yes 
Specific or All Users Yes Yes 
Multi-Disk Access Yes Yes 
Record Locking N/A Yes 
Multi-user Access N/A Yes 


Available in 8” Single Density and many other Formats 


£48.00p 
Starwest 


Computer Services 
Limited 

20 Lime Street, Bedford 
Tele: (0234) 213547 


VAT & Postage already 
included. Send cheque or 
use VISA/Barclaycard 


oS Ya 


5) 
KTy 
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WORD PROCESSING AT A PRICE YOU CAN arronD 


Olivetti: ET121 *Daisywheel electronic 


Typewriter/Printer 
*KSR Serial Interface 
with memory 
*Software & 
Hardware 
Handshaking 
Protocol 
*Print speech of up 
to 45cps. 
Probably the most versatile typewriter an 
office can buy 


Other Daisywheels and Dotmatrix Printers 
at unbeatable prices 


Let Epson 


otivetti 


Smith Corona 
Ricoh 

Qume 
Mannesman Tally 
Microprism 

Oki microline _ 


Seikosha GP100 = £175 
Seikosha 250X = £235 


RX80 = 
FX80 = 


Add VAT but Free delivery within 50 miles | 


ASCO BUSINESSES 


£285 
£375 


43 Windmill Way, Reigate, Sy RH2 OJB Tel: (07372) 48055 
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GIVE YOUR VIC20&64 
IEEE PLUS RS232 


VIC and 64 users 


Would you like to be able to access any of these 
peripherals from your computer? 
¥ megabyte disks (Commodore 4040 drive) 
1 megabyte disks (Commodore 8050 drive) 
10 megabyte disks (Commodore 9090 hard disk }) 
Printers including a wide range of inexpensive 
IEEE and RS232 matrix and quality printers 
IEEE instruments such as volt 
meters, plotters etc. 


Now you are no longer limited 
by the VIC or the 64’s serial bus. 
Simply by attaching INTERPOD 


turns the computer into a really powerful system. 


With INTERPOD the VIC and 64 become capable of 
running really professional quality software such as 
Word-processing, Accounting, Instrument control and 
many more. 


INTERPOD will work with any software. No extra 


commands are required and INTERPOD does not 
affect your computer in any way. 


Using INTERPOD is as easy as 
this: 


Simply plug INTERPOD into the 
serial port of your computer, 
power-up and you are ready to 


you can vastly increase the 
power of your VIC 20 and when 
used with the new 64, INTERPOD 


Oxford Computer Systems (Software) Ltd. 
Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700 


56 


communicate with any number 
of parallel and serial IEEE devices 
and any RS232 printer. 


S 
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Introduction 


One thing's certain about the Sinclair 
world —there’s never a dull moment. 

Every month sees new software 
and new hardware, produced by 
Sinclair enthusiasts, or produced by 
Sinclair itself. 

The magazines do a fantastic job 
of keeping you up to date with the 
input of enthusiasts. We want to keep 
you in touch with Sinclair's own 
developments. 

Every month, there'll be a Sinclair 
Special in this magazine. 

Sometimes, inevitably, there won't 
be anything new to say —we want to 
break away from the breathless 
announcements of hardware and 
software you just can’t buy. 

But when something new is avail- 
able, we want you to have accurate 
information — fast. You'll find it here. 

This month, we’re giving you the 
latest information on the recom- 
mended retail prices of Sinclair 
equipment. They’re our prices, and 
you may well find things cheaper (or 
dearer) in the shops. If they’re 
cheaper - terrific! Snap them up. 
Note, however, that from us the 
ZX81 is down to £39,95. 

We're alSo announcing six superb 
new Sinclair cassettes for the Spectrum, 
and three more which make full use 
of the ZX81. There’s an order form at 
the back of this Special. 

Next month... but there, next 
month is another story! Watch (as 
they say) this space. 


Wie frat 16K was £125.0 


Managing Director, 
Sinclair Research Ltd. 


48K was £175.00 


ZX Printer was £59.95 
ZX81 was £49.95 


Six new ways to make more 
of your Spectrum. 


Take a look at these brand-newtitles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability... 


Cyrus-!S-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 
Cray Blitz machine. With 8 playing levels, 
cursor piece-movement, replay and 
‘take-back’ facilities, plus two-player 
option. The 48K version has many addi- 
tional features including an extensive 
library of chess openings. For 16K or 
48K RAM Spectrum. 


Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with a limited supply of anti- 
spider-bite serum. In the house, destroy 
the webs before the spiders can repair 
them. Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 


Computer Scrabble The famous board 
game, on-screen -with the whole board 
on view! A huge vocabulary of over 
11,000 words. Full-size fetter tiles, four 
skill levels - the highest of which is 
virtually unbeatable. For 1 to 4 players. 


For 48K RAM Spectrum. 

(SCRABBLE trademark and copyright licensed by 
Scrabble Schutzrechte und Handels GmbH -a JW Spear 
and Sons PLC subsidiary.) 


Overleaf—your Sinclair 


Backgammon AJ fast, exciting program, 
with traditional board display, rolling dice 
and doubling cube. Four skill levels. For 
experts — or beginners. (Rules are 
included — it’s the quickest way to Jearn 
the game.) For 16K or 48K RAM Spectrum. 


FORTH Learn.a new programming 
language, as simple as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual. For 48K 
RAM Spectrum. 


Small Business Accounts Speeds and 
simplifies accounting work, produces 
Balance Sheets, Profit and Loss informa- 
tion and VAT returns. Complete with 
User manual. For 48K RAM Spectrum. 


order form. 


Three new ways to get the 
best out of your ZX81. 


The range of Sinclair software for the 
ZX81 continues to grow. 

These three new cassettes offer two 
totally different challenges to you and 
your ZX81. The games — like so many 
ZX81 games today — really do use the 
ZX81's capability. The FORTH program is 
a fascinating extension of your own 
computer understanding. 


Sabotage Defender or attacker? The 
choice is yours in this exciting game. 

Be the Guard and defend the randomly 
placed boxes of ammunition inside the 
compound -or be the Sabateur and 
attack the ammunition! 

Written by Macronics fora ZX81 with 
16K RAM. Cassette price: £4.95. 


City Patrol You are the Commander of a 
laser-firing ship. Your task is to intercept 
and destroy alien suicide ships 
descending on your city. Judge your 
rating as Commander by how many aliens 
you destroy and how much of your city 
survives. 

Written by Macronics for a ZX81 with 
16K RAM. Cassette price: £4.95. 


FORTH Discover a new programming 
language which combines the simplicity 
of BASIC with the speed of machine 
code. 

FORTH’s compiled code occupies 
less than a quarter of the equivalent 
BASIC program and runs ten times as 
fast. It is fully extendable by the addition 
of user-defined commands. 

Free User-Manual and Editor Manual 
with each cassette. 

Written by Artic for a ZX81 with 16K 
RAM. Cassette price: £14.95. 


How to order 


Simply fillin the relevant section(s) on 

the order form below. Note that there is 

no postage or packing payable on 

Section B. Please allow 28 days for 
delivery. Orders may be sent FREEPOST 
(no stamp required). Credit-card holders 
may order by phone, calling 01-200 0200 
24 hours a day. 14-day money-back option. 


Sirmcilsim— 


Sinclair Research Ltd, 
Stanhope Road, Camberley, 
Surrey, GU15 3PS. 
Telephone: (0276) 685311. 


To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM 
Section A: hardware purchase Section B: software purchase 
Item Price Total Item Price Total 

Qty Item Code £ £ Qty Cassette Code £ £ 

ZX Spectrum - 48K 3000 129.95 FOR SPECTRUM : 

ZX Spectrum -16K 3002 99.95 _ G22/S:Backgammon 4021 595 

___ 2X81 (including 1.2A Mains Adaptor) 1003 39.95 _G23/S:Cyrus-IS-Chess 4023 9.95 

16K RAM pack for ZX81 1010 29.95 ___G24/S:Horace & the Spiders 4022 5.95 

ZX Printer 1014 39.95 ___G25/S:Scrabble 4024 15.95 

1.2 Mains Adaptor, for use with 1002 7.95 BUSS AT _ ae 

ZX81 computer/ZX Printer com- B6 /S:Small Business Accounts 4605 12.95 

bination (only required if you have = SS 

an early 2X81 with 0.7A Adaptor) FOR ZX81 

Printer paper (pack of 5 rolls) 1008 11.95 G26: Sabotage 2124 4.95 

Postage and packing: orders under £90 0028 2.95 G24: City Patrol 2123 4.95 

ordersover £90 0029 4.95 [iB FORTH 2400 14.95 
TOTALS TOTAL & 

*| enclose a cheque/postal order made payable to Sinclalr Research Ltd for £ 
*Please charge to my Access/Barclaycard/Trustcard account no: 
*Delete/complete as applicable. el a ‘| a (Please print) 
| Signature — = | |Mr/Mrs/Miss | ey Le | ae 
pAchiess |e jC ee | Pee ae Se ae ee eee 
el ||) ie Vm | S| | Ae at |_ SeeS., | ale ee le |PRC 908 
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WINNING TREBLE 


It takes a precision throw to hit target and an 
accurate decision to choose the correct printer to 
suit your requirements. PRISM 80 


CAE makes your choice easier with the winning 
treble. 


MICROPRISM 


The new MicroPrism printer is produced for 
‘triple top’ accuracy — that means quality text at 
low cost. Basic specification includes 80 cps 
correspondence quality and 110 cps data 
with high resolution 84 x 84 d.p.i graphics. 

The MicroPrism will also accept letter 
headed or pin feed paper. 


PRISM 80 & 132 

Small but efficient the Prism 80 & 

132 Matrix printers are right on target. Ideal 
for personal and business use, producing 
a quality performance every time. 

Both provide the speed you require, 
operating at up to 9600 baud and printing at 200 
cps offering the flexibility to match immediate 
and future needs. 

Optional features include high 
resolution graphics, 250 sheet hopper 
and FULL COLOUR. 


PRISM 132 


Dealer enquiries welcome 


Teleprinter Equipment Ltd 


Akeman Street, Tring, Herts HP23 6AJ 
Tel. Tring (0442 82) 4011/5551 International Tel.+44 44282 4011/5551 
Telex: 82362 


Associated Companies GADC/CAE/ME 
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ONE OF the more amusing aspects of 
microcomputing is the so-called electronic 
or paperless office. In fact, the average 
microcomputer in business is hooked up to 


at least one printer to produce hard copy on | 


paper. Reams and reams of the stuff. 
Even in the home, the microcomputer 
used for serious purposes quickly acquires a 


printer of some sort as a peripheral. At first | 


the printer is used for listing programs: they 


| are easier to check against printed listings 
than by comparing them with the screen. | 
The paper listing is also easier to debug | 


when you can see more than 24 or 40 lines 
of code. Your printed listing can even be 
submitted for publication in your favourite 
magazine, 

Later the printer is used to print results 
for future use. 
shopping list or your household accounts, 
an index of your butterfly collection, or 
whatever. At this level, of course, the print 
quality does not matter much; if it is 
legible, it is useful. 

More advanced uses often mean better- 


Suppliers 


It might be a simple | 
| colour on the cover of this issue. 


CENTRONICS 

Dot-matrix and daisywheels. 
Centronics, Petersham House, 
Harrington Rd, Lon don SW7. 
CPU PERIPHERALS 
Daisywriter. CPU peripherals, 


Printers 
for beginners 


Jack Schofield looks at why you might want a printer, and what to look for when it 
comes to choosing one. 


Qume daisywheel — as pictured in 


quality printing is required. You can use a | 
micro to write love letters, or complaining 
letters to your bank manager. In either case 
the recipient is unlikely to be impressed if it 
comes on the sort of narrow silver paper 


produced by the Sinclair printer. For 
complex graphs and charts, or impressive 
pictorial effects, a graphics printer or 
plotter is required. 

In business, printers are essential, not 
optional. A good accounting package will, 
for example, allow if not enforce the 
printing out of a complete record of the 
transactions, both for the auditor and your 
own peace of mind. Discs are fragile. Data 
does become corrupted and lost. Printers 
are useful too for writing cheques and | 
sending out invoices, statements and 
letters. 

There are a great many printers available 
to fulfil these needs. The first step in 
choosing one, however, is to identify and 
cost the application. You must identify it 
specifically because some applications will 
require particular facilities. For example, 
you may need to print on standard headed 
notepaper or produce extra-wide business 
plans or accounts. 

You may need to be able to print 
scientific formulae with unusual characters | 


ACT 


Dot-matrix and daisywheel 
models. ACT House, 111 Hagley 
Road, Birmingham B16 8LB. 


ANADEX 

American dot-matrix models. 
Anadex, Weaver House, Station 
Road, Hook, Basingstoke, 
Hampshire. 


BROTHER 

Cheap 16cps daisywheel. 
Brother, Jones and Brother, 
Shepley Street, Manchester. 


CANON 
Advanced colour ink-jet model 
under £600. Canon (U.K.), 

Waddon House, Stafford Road, 
Croydon. 


Rodd Industrial Estate, Govett 
Avenue, Shepperton. 


DATA PRODUCTS 


Dot, daisy and a thermal printer. 
Micro Design, 40 West Street, 
Crewe, Cheshire. 


‘DATAC 


40-column dot-matrix and tally- 
roll printers. Datac Ltd, Tudor 
Road, Altrincham, Cheshire. 
DEC 

Supplied with DEC micros or 


separately. Digital Equipment Co. 


Ltd, Imperial Way, Reading 
Berkshire. 


DIABLO 

Major dalsywheel maker, a Xerox 
Company. Printers supplied by 
Rapid Recall, Rapid House, Den- 
mark Street, High Wycombe, ° 
Buckinghamshire. 


EPSON 

Japanese leader in dot-matrix 
printers. Epson (U.K.) Dorland 
House, 388 High Road, Wembley, 
Middlesex HA9 6UH. 


FACIT 


Famous Swedish company with 
dot-matrix and daisywheel 
printers, supplied by Advent Data 
Products, Merlin Way, Bowerhill 
Industrial Estate, Melksham, 
Wiltshire. 


GENERAL ELECTRIC 

American dot-matrix maker. ISG 
Data Sales, Unit 5, Wellington In- 
dustrial Estate, Basingstoke 
Road, Spencers Wood, Reading, 
Berkshire RG7 1AW. 


INTEGREX 

Dot-matrix colour printer using 
three-colour ribbon. Integrex, 
Church Gresley, Burton-on-Trent, 
Staffordshire. 


LOGABAX 


Dot-matrix printers. Technology 
for business, 157 Farringdon 
Road, London EC1. 
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6SR, Scotland. 


price you can afford? 


mean. 


and sub- and superscripts. You may need to 
draw graphs, or produce ‘‘correspondence 
quality’’ letters which look typed rather 
than computer printed. Having identified 
such needs, you have to cost them. Is there 
a printer which will do what you want at a 


Assuming you have done al! this, the rest 
| of this article will describe, in general 
terms, what is available and what the terms 


Impact. The most obvious way to get a 
computer to make an image on paper is to 
do it the same way as a typewriter, using 
impact printing. A type element with a | 
raised image Strikes a ribbon against the 
paper, leaving behind its outline in ink. 


If you have an electric typewriter it can probably be converted 
to a slow but high-quality printer. The Printer-Adaptor is shown 
here under an IBM Selectric. It adds parallel and serial 
interfaces, and the facility to program control codes. The 
supplier is Pontoppidan(U.K.), 11 Hunterhill Road, Paisley, PA2 


An acoustic hood can be invaluable in a busy office, reducing 
printer noise by about 80 percent. Nowadays hoods are 
available to suit most popular printers. The THS Model 1190 is 
shown here with a Qume daisywheel printer. The hood costs 
£235 from THS Data Products, 11 Techno Trading Estate, 


Bramble Road, Swindon, Wiltshire. 


It is tempting simply to connect a printer 
to a suitable typewriter. By and large this 
can work reasonably well as long as high- 
speed printing is not required. However, 
typewriters are generally not built to 
withstand the sort of punishment they get 
when attached to a computer, so this is not 
a serious option except for the home user. 

Dot-matrix printers. To cope with 
computer speeds, two developments were 
made: dot-matrix and daisywheel printers. 
They produce quite different types of 
character. 

The character on your video screen is 
made up of a collection of dots on a matrix. 
The dot-matrix printer works the same 
way. The print head consists of a set of 


pins, each of which can be fired at the 
ribbon. The pins are selected to form the 
character required. 

The quality of the dot-matrix image 
depends mainly on the number of pins. A 
five by seven matrix is cheapest, but not 
enough to provide proper descenders on 
letters like q, p, j and y. A seven by nine 
matrix provides a better result, and a nine 
by 14 better still. Dot-matrix printers have 
the advantage of being reasonably cheap 
and fast. 

Daisywheel printers. Because the golf- 
ball type of printer is too slow for computer 
printers the daisywheel was invented to 
replace it. The letters are on the end of fine 

(continued on next page) 


MICROPERIPHERALS 


NEWBURY DATA 


OEMs. Newbury Data, 


Middlesex TW18 3Bu. 
OLIVETTI 


LUCAS LOGIC Dot-matrix and cheap Juki London SW15. 
Dot-matrix printer. Lucas Logic, daisywheel printers. OLYMPIA 
Welton Road, Wedgnock Microperipherals, The Street, 


Industrial Estate, Warwick. - 


NEC 
MANNESMANN-TALLY 
German dot-matrix printers. 
Mannesmann-tally, Molly Millars 
Lane, Wokingham. 
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Basing, Basingstoke, Hampshire 
RG24 0BY 


- Japanese maker of Spinwriter 
series. Thame Systems, Thame 
Park Industrial Estate, Thame, 
Oxfordshire. 


daisywheel. Supplied by 


Hardware Ltd, Unit 13, 


Midlands, 
QANTEX 
Fast dot-matrix printer. 


Large supplier of dot-matrix and 
daisywheel printers, mainly to 


Hawthorne Road, Staines, 


interfaced typewriters and dot- 
matrix printers. Olivetti, PO Box 89 
86-88 Upper Richmond Road, 


Interfaced typewriter and 


Intelligent interfaces, 18 Central 
Chambers, Wood Street, Strat- 
ford upon Avon, Worcestershire. 


PERIPHERAL HARDWARE 


Suppliers of AES daisywheel and 
Oki dot-matrix printers. Peripheral 


Monkspath Industrial Park, 
Highlands Road, Shirley, West 


Mellordata, Woodgates Road, 
East Bergholt, Colchester. 


RICOH 

Japanese daisywheel printers 
sold under the Flowriter and OEM 
labels. Appropriate Technology, 
2-4 Canfield Place, London NW6. 


QUME 

ITT subsidiary and leading maker 
of daisywheel printers. ISG Data 
Sales, Unit 5, Wellington 
Industrial Estate, Basingstoke 
Road, Reading, Berkshire. 


SANYO 


Cheap 16cps daisywheel printer. 
Sanyo Marubeni (U.K.), 8 Grey: 
caine Road, Greycaine Estate, 
Watford, Hertfordshire. 


(table continued on next page) 
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Printers 
for 


beginners 


(continued from previous page) 


spines around a hub — as shown on the 
cover of this issue. The daisywheel works 


by impact in the same way as a dot-matrix | 


printer, but gives a typewriter-quality 
result. Average speeds are rather slower 
than with dot-matrix printers: 30 to 50 
characters per second is typical, compared 
to 80 or so. 


Thermal and electrostatic printers. These 


are a variation on dot-matrix printers, but 
use special paper instead of ink from a 
‘ribbon. Thermal printers use tiny spark 
plugs to burn away an aluminium coating 
on the paper so that the black underneath 
shows through. The Sinclair printer is the 
most common example of this type. Such 
printers are usually small, and allow only 
20 to 40 characters a line, but they are cheap 
and are also quiet. 

The laser printer is a relatively rare beast 


that uses a laser to burn a row of dots ona | 


sensitised drum. The image is then 
transferred to paper by electrostatic means, 
just as in a photocopier. 

Ink-jet printers. Ink-jet printers use tiny 
droplets of ink to form the letters. This is a 
fast way to print as the system does not 
| have to cope with the mechanical inertia of 
normal dot-matrix printers. It is possible to 
print in colour just by having different 
coloured inks, which is much easier than 
using coloured ribbons. 

Until quite recently ink-jet colour 


| 


printers have been far too expensive for 
most people to consider, but Canon has 


(table continued from previous page) 
ath 


{ 


Daisywheel printers are required for high-quality correspondence, but tend to be either | 
very slow or very expensive. The Olympia ESW-3000RO offers a good compromise: it 
prints bidirectlonally at up to 50cps and costs around £1,100 plus VAT. Tractor feed 
and a single-sheet feeder are optional extras. The supplier is Olympia Business 
Machines Ltd, Olympia House, 199-205 Old Marylebone Road, London NW1 5QS. 


recently launched a model at under £600. | 
Others are sure to follow. | 
Print quality. Thermal printers give the 


| lowest print quality, dot-matrix printers | 


give medium quality, and daisywheel 
printers give typewriter-quality results. 
There is also a trade-off between speed, 
print quality and price. Higher speeds and 
better quality cost more. 

Versatility. Of the two important types 
of printer, the dot-matrix is more versatile 
than the daisywheel. The daisywheel can 
provide different character sets because 
you can simply change the wheel; the dot- 


| matrix printer can be programmed to 


produce a wide range of character styles in | 


Seikosha GP- 
700 colour printer. 


SEIKOSHA 


Japanese manufacturer of cheap 
dot-matrix models, and new 
GP-700A colour printer at £425. 
Supplied by DRG, Unit 8, Lynx 
Crescent, Winterstoke Road, 
Weston-super-Mare. 


SILVER REED 

Typewriter maker's 16cps 
daisywheel. Supplied by X-Data, 
750 Deal Avenue, Slough Trading 
Estate, Slough SL1 4SH. 
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SMITH CORONA 

Cheap daisywheel printer, 
supplied by Discom, Dresden 
House, 51 High Street, 
Evesham, Worcestershire 


Above: Silver Reed’s 
daisywheel from X-Data. 
Left: letter quality dot- 
matrix by Toshiba. 


STAR MANUFACTURING 


Dot-matrix printers supplied by 
Micro Peripherals, 69 The Street, 
Basing, Basingstoke, Hampshire. 


TEC 


Weston-super-Mare. 


Starwriter daisywheels and a dot- 
matrix printer. DRG, Unit 8, Lynx 
Crescent, Winterstoke Road, 


software. The dot-matrix can easily provide 


| condensed and expanded characters, or 


more readable emphasised characters by | 
double striking. 

Many dot-matrix printers can also print 
graphics, as long as each pin can be fired 
individually, not just in character patterns. 
Both types of printer may offer pro- 
portional spacing, which means that 
narrow letters like i take up less space than 
wide ones like w. 

Print width. A cheap printer may only 
print 20 to 40 characters per line. For 
serious use printing at 80 full-size 
characters per line on A4-width paper is 

(continued on page 69) | 


TOSHIBA 

Japanese dot-matrix printer with 
letter-quality mode. Thame 
Systems, Thame Park Industrial 
Estate, Thame, Oxfordshire. 


TREND 

Fast dot-matrix printers. Trend 
Communications, Knaves Beech 
Estate, Loudwater, High 
Wycombe, Buckinghamshire. 


TRIUMPH ADLER 

Daisywheel and dot-matrix 
models from Triumph Adler, 27 
Goswell Road, London EC1. 


WALTERS MICROSYSTEMS 
British dot-matrix printer 
manufacturer. Impact Data, 1 
Chilton Road, Edgware, 
Middlesex. 


ZENITH DATA SYSTEMS 


American dot-matrix printer. 
Zenith Data Systems, Bristol 
Road, Gloucester. — 
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ACT WRITERS 
~right for you 


The ACT Writer range is an exciting and 
comprehensive new series of business printers, 
graph plotters, and accessories from ACT, one of 
the UK’s leading computer companies. 
Designed to fulfill a wide variety of user needs 
the printers range from the portable, inexpensive 
ACT Writer 10 to the super fast near letter 
quality ACT Writer 20. 

Whatever your particular requirements, you can 
be sure of finding a printer that is just right for 

your system (and your budget). 


ACT (Office Products) Limited 


Whether it’s word or data processing, high speed 
or letter quality output, sheet fed or continuous 
stationery — there’s an ACT Writer ideal for 
the job. 

Also in the Writer range are the new 80 and 81 
plotters, setting new standards in price/ 
performance. Capable of precise, high quality 
four and six colour illustration, there is a choice 
of both drum or flat-bed type. 
Compatible for use with virtually any computer 
system, each product is backed by the full 
ACT Warranty. And you can expect immediate 
ex-stock delivery. 


ACT Writer 10 
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Freepost, Halesowen, West Midlands B63 IBR or call 021-501 2284 


for the right printers 


new range 


of video 
terminals 


EMULATION 


.eeeeeeSO Versall 


ERGONOMI 


eeccee -SO irre sist 


Now Qume offers a line of 
three terminals that help you face 
every one of your company’s needs: 


The Qume QVT™ series. 


The low-cost Qume QVT 102 has all the best 
features of the four most popular terminals and can emulate all 
four with a keystroke! QVT 103 is code compatible with DEC 
V1100/131 and offers 80 or 132 character/line, splitscreen and up to four pages 
of memory. And OV1108 faces up to the most demanding jobs with 22 function 
keys, 13 editing functions and 2 pages of memory. 


Qume QOVT terminals all share striking ergonomic design. Tilt/swivel screens in green or amber, with 
screen save. Detached, low profile keyboards with palm rest and sculptured keys. Big9 x 12 charactercells. Anda 
long list of other features to make people more comfortable and productive. 


AUTHORISED DISTRIBUTORS 


yAbeesabiae GominunCations [itd.. Alphatech Computer Systems Lid., 
idge, Middlesex. Tel: (0895) 59781 Bourne End, Buckinghamshire. 
Uxbridge, Middlesex. Tel: (0895) “Tel: (0628S) 28237 ® 


Bytech Ltd., _— 

‘ . Daisy Terminals Ltd.. Qume (UK) Limited 
SEIN i aywarta Heath, West Sussex, Bridgewater Close, Reading, Berkshire RG3 1JT. 
ISG Data Sales Ltd. Tel: (0444) 457546 Tel: Reading (0734) 584646. Telex: 849706 
Reading, Berks. Tel: (0734) 884666 London Office - Tel: 01-434 2821 


A British Company of ITT 
@ Circle No. 121 
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ACT PLOTTERS 
for the best laid plans 


Two brilliantly versatile graph plotters are now 
available from ACT, one of the UK’s leading 
computer companies. 

Startling quality and accuracy are achieved 
through the usage of the very latest techniques — 
at a price that brings four or six colour output 
well within the reach of every computer user. 
The ACT Writer series is quick and easy to use, 
quickly converting scientific, technical, 
accounting, manufacturing or marketing data 
into clear, sharp ‘publication-quality’ plots on 
either paper or transparent film. 

There are currently 2 models available, each 
fitted with industry standard parallel and serial 
interfaces to permit easy connection toa 

4 sig c 


ACT Writer 80 | 
Four colour roll-type‘plotter 


‘se 
fos OT, \ : 
o>” office 
V&* products 


ACT (Office Products) Limite 
Freepost, Halesowen, West Midlands B63 IBR 
or call 021-501 2284 


Distributed in the Republic of Ireland by Orbis Computing. 


v Name - 
Position 
te Cc 


ACT WRITER 80 
A compact, space-saving roll-type plotter capable of high 
speed, high quality character and graphics illustration. 
It is an ideal tool for small graphics systems and cost 
sensitive applications. 
A range of intelligent commands for circles, arcs. curves 
and lines are included. 
Four pen stables are provided with automatic colour 
selection. Simple manual change allows further colours to 
be introduced for complex multicolour illustrations. 


ACT WRITER 81 
A versatile six colour flat-bed plotter offering an efficient 
combination of high contrast graphics, sharp text and 
fast operation. 

Six interchangeable plastic pens (water or oil based) aliow 
sophisticated designs to be created. All pens are software 
selectable. 

Both letter size and full size plotting areas can be 
cified, together with a choice of horizontal format or 
‘mat for printer use. Simple command 
pr automatic axis plotting. 


i 


ACT Writer 81 
Six colour flat-bed plotter 


oe 
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FACT With internal microprocessor, 8K buffer store and total 
compatibility, fhe Ricoh Flowriter range has proved itself the 
most intelligent and reliable range of printers on the world 
market 

FACT Ricoh Flowriters can assume the characteristics of any 
popular ‘intelligent’ printer and plug into any hardware 
configuration. 

FACT Ricoh Flowriters perform all your processing and 
printing needs while leaving the host computer free for other 
work. 

FACT Ricoh Flowriters do all this, give you exceptional print 
quality, yet cost the same as ordinary daisy wheel printers! 


FEATURES ® Internal microprocessor 

® 8K buffer under full program control 

® Includes RS232, Centronics and IEEE 488 interfaces 

® 60cps print on the RP1600, 37 cps on the RP1300 

® Qume, Diablo and NEC Spinwriter wp commands- 
compatible 

® Auto-bidirectional and logic seeking high-speed printing 

® Graphics capability down to 1/120” 


The RP1600 Flowriter ——— 


The Ricoh 


® Built-in proportional spacing tables 

® Automatic margin justification, even on proportional 
spacing 

® 128-character printwheels, wide choice of fonts 

= Wide range of accessories —sheetfeeds, tractor feeds, 
ribbons, printwheels 

® Detachable keyboard option for using Flowriter as an 
intelligent typewriter or KSR terminal 


For intelligent printing that frees the host computer and gives 
you exceptional print quality and speed, find out more about 
the Ricoh Flowriter —the printer that knows it's a computer, 
yet costs the same as those that arent! 


The RP1300 Flowriter 


Dealer Enquiries welcome. 

The Ricoh/Flowriter range is only 
available from APTEC and their 
authorised dealers, backed by a 
nationwide service network. 


@E 
Kany 


: APPROPRIATE 
TECHNOLOGY LTD. 
2-4 Canfield Place 
London NW6 3BT 
Tel: 04-328 7272 {Six Lines 
Telex 264538 SSE G 


FLOWRITER 


PAGE 


Printers 
for 
beginners 


(continued from page 64) 
essential. An 80-character dot-matrix 
printer should also offer 132 characters per 
line with condensed characters, which may 
be vital for printing out the results of 
spreadsheet calculations. For screen 
dumps, the printer should offer at least as 
many characters as your screen. 

When it comes to dot-image printing 
there may not be much to be gained from a 
printer which can print a higher resolution 
than is offered by your microcomputer. 

Intelligence. Intelligent printers are 
better than downright stupid ones, and 
intelligence can be shown in a number of 
ways. For instance, a printer is dumb if it 
wastes time doing nothing during a carriage 
return. 

A smarter printer remembers a whole 
line at a time and provides bidirectional 
printing. That is, it prints lines from right to 
left then from left to right in turn. It may 
also be logic-seeking, which means it 
attempts to print the shortest line. A logic- 
seeking or space-skipping printer is useful 
for printing, say, forms or invoices. It skips 
all the unwanted spaces and moves straight 
to the next print position. 

An intelligent printer will often have a 
larger memory or print buffer. It accepts a 
lot of text from the computer and prints it 
at its leisure instead of making the micro 
feed it a line at a time. 

Paper. There are two basic forms of 


eeoeneone 


HP11 2ER. 
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The LA-50 is a typical modern dot-matrix printer which can 
produce a variety of type styles with a seven by nine matrix, 
plus bit-map dot-addressable graphics. It prints at 100cps 
bidirectionally. In the enhanced typeface it overprints to 

provide a 13-by-nine dot character at 50 cps. It has both tractor 
and friction feed and can handle fan-fold, single sheets and rolls 
of paper. The LA-50 is from DEC but can be supplied for most 
small micros by Rapid Terminals, Rapid Recall Ltd, Rapid 
House, Denmark Street, High Wycombe, Buckinghamshire 


paper feed: friction and tractor. A tractor- 
feed printer has toothed wheels to carry the 
paper through the printer and requires 
corresponding sprocket holes in the paper. 
This kind of paper often comes in flat 
sheets joined with perforations: it is called 
fan-fold paper. The sprocket holes may 
also be on perforated strips which can be 
torn off so that single sheets of paper result. 
If the perforations are micro-perforations, 
the edges may have a reasonably smooth 
finish. 

Both cheaper and more expensive types 
of printer use friction feed. The pressure of 
a single roller carries the paper through the 


| printer. The problem is that the paper tends 


to slip and skew, leading to disaster. Rolls 
of paper work reasonably well when they 
are narrow. 

Companies often want to print on their 
standard headed letter paper, and this 


| means adding a cut-sheet feeder to the 


friction-feed printer. Otherwise you have to 
feed each sheet by hand. These feeders are 
generally expensive and tend, in real life, to 
be not wonderfully reliable. One solution is 
to have single sheets attached to fan-fold 
paper. This requires special printing of the 
top sheets, which is economical in quantity. 

Interface. Obviously, when choosing a 
printer, it must link to your computer. This 
link involves more than the physical 
connection, which can be tedious in itself. 


It also means that the characters your | 


computer sends to the printer will be 
correctly interpreted by it. Unfortunately 
most computers seem to have their own 
version of control codes, and so do 
printers. Getting the two to work together 
can take even an expert weeks. A separate 
feature in this special section describes 
some of the problems. 

The safest option is to buy your 
computer manufacturer’s brand of printer. 


| consider 


| keep it handy for comparison with later | 


| printer users could dramatically improve 


-An unusual but useful accessory for those producing a lot of 
hard copy is the Micro-Burster Model FT2K. It automatically 
separates fan-fold paper into individual sheets, and an optional 
accessory removes edge sprockets. The supplier is Advanced 
Media Ltd, Unit H, St Anthony’s Way, Faggs Road, Feltham, 
Middlesex TW14 ONH. 


This will probably be a standard printer 
which has been badge engineered — only 
the badge is different. Thus the IBM PC 
printer is actually an Epson MX-80. 

Another idea is to buy the printer from 
the same dealer who sold you the computer, 
if he can demonstrate the two working. 
together. Otherwise you can get into a 
situation where the printer man says it’s the 
computer that is at fault, and the computer 
dealer says it’s the printer. Alternatively 
they may both blame the software. You 
have been warned. 

Cost and other factors. Many other | 
things must also be considered when 
choosing a printer. These include noise, 
convenience and cost. Most printers are 
noisy, and to use one a busy office may 
require you to add an acoustic hood as a 
silencer. Convenience factors include the 
ease with which ribbons can be changed. 
Also, can you change the Dip-switch 
settings, if any, without removing the case? 
Dip switches may be used to set the line 
spacing, form length, character set, etc., 
though they should also be software 
selectable. 

Your analysis of the cost of a printer 
should also include the cost of any cables, 
any stand required, the cost of special 
paper, if required, and the likely cost of 
replacement ribbons. Businesses must also 
the cost of a miaintainence 
contract. | 

To judge by the quality of the results that 
arrive daily in this office, most printer users 
cannot afford ribbons. A useful tip for new 
users is to print a test with anew ribbon and 


results. For the rest, some 95 percent of 


the quality of their results not by buying a 
super new printer, but by — please! — just 
investing in a box of new ribbons. i} 
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OLIVETTI 
JP-101 


For Chris Bidmead this is the ink-jet printer with a 
difference — it works. 


NEARLY TWO YEARS AGO an ink-jet printer 
| arrived in this office for testing. It was 
supposed to print at high speed, but | 
unfortunately in attempting to keep up 
with the print head the rather less nippy 
| pin-feed platen turned the paper into 
handfuls of confetti. 

It is not easy to write an interesting 
review of a printer that will not actually 
print, so I invited its manufacturer to take 
the machine away and bring it back when 
the problem had been sorted out. I have 
not heard from them since. 

So you can imagine that the term ‘“‘ink- | 
jet printer’? echoed somewhat hollow in | 
my ear when I heard it again at the end of 
last year, this time from Olivetti. It 
quickly became clear, however, that this is 
| an ink-jet printer with a difference. For 
one thing it works with some | 
reservations I will come to later. 

Putting aside the unfortunate conno- 
tations in this office, I would not be | 
inclined to call the Olivetti JP-101 an ink- 
jet printer at all. For one thing, it does not 
actually use ink — the marking mediumisa | 
small carbon rod encapsulated in glass. Its | 


full name is ‘‘spark ink-jet printer’’: the 
black dots are built up on the paper by a 
small electric discharge running from the 
tip of the carbon rod through the paper to 
an earthing plate behind it. The discharge 
carries over a tiny quantity of the carbon 
and bonds it to the paper. 

This novel technology results in the 
smallest and lightest print head I have ever 
seen on an 80-column printer. There is 
virtually nothing toit exceptthe replaceable 
carbon element, which weighs about one 


gram. It looks like a 2in. nail bonded to a 
small plastic mount, and four of them 
come in a container the size of a matchbox. 

You may have noticed that the 19th- 
century adage ‘‘build it solid, build it big’’ 
has gone out of the window in recent years, 
at least as far as computer peripherals are 
concerned. It is not simply the recession 
that is driving designers to pare down their 
products. We are coming to realise that a 
kind of Occam’s razor applies to hardware 
as much as to philosophy. ‘‘Less’’ is better 


The replaceable carbon element weighs about one gram and is bonded into a small plastic mount. 
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with the actual electrical switches attached 
to the chassis. 

Once the cover is off, there is no need to 
probe into the mechanism to set up the 
interface. The three banks of Dil switches 
you have to reach are out in the open, 
directly in front of you. I recently did battle 
with a dot-matrix printer costing over 
£2,000 that required a major dismantling 
of the printer mechanism to reach the 
switch that changed the form-feed length. 

There are optional settings for the full 
range of baud rates from 300 to 9,600, and 
the usual choice of parity and word length. 
I was pleased to see that all three major 
handshaking conventions are catered for: 
hardware handshaking on pin 20, Data 
Terminal Ready; XOn/XOff, and 
ETX/ACK. 

There is alsoa convention I had not come 
across before whereby the printer sends a 
Break down the TX line whenever the 
buffer becomes three-quarters full. This 
could be good news if there is a Usart at the 
other end that can detect Break and reflect 
it on one of the pins. You could then set up 
what amounts to hardware handshaking 
without using a third wire. 

On the other hand there may be Modem- 
like devices on the line that reads Break asa 
prompt to do something the little Olivetti is 
not expecting — like cease transmission 
and gointo Reset mode. In acase like that it 
would be useful to be able to switch out this 
ingenious flourish, but unfortunately 
whoever put the PROM together does not 
give you that option. This was not the only 
experience I had of the unit’s rather 
cavalier attitude to the software design. 

Threading the paper into a pin-feed 
machine is sometimes a painful process. 
Although not ideal, the Olivetti makes it 
reasonably easy. You lift the hinged 
translucent half-cover and discover a 
release lever on the right-hand side of the 
print mechanism that raises the platen clear 
cutout. The case lifts away cleanly, taking | of the paper-tension springs beneath. This 
with it the Line Feed, Form Feed and Local | gives you a good look at the curious 
push buttons, which in use simply connect ' construction of the platen, which is 


because there is less to go wrong, and 
savings at one end of a process have 
implications all the way down the line. A 
light print head demands a less powerful | 
motor, with a lighter current consumption 
which means a smaller power pack with 
regulators that run cooler. 

The Olivetti is an excellent example of 
the new minimalism, with unfussy exter- 
nal design to match. The case is dark 
grey and fashioned in the squared-off 
styling that marks out other Olivetti 
products. Allowing for protruding plugs at 
the rear the Olivetti JP-101 takes up no 
more than 114in. by 15in. of desk space and 
stands 44in. high, not counting the roll 
paper feeder. 

Two interfaces were provided on the 
review machine: Centronics parallel and 
RS-232 serial. The Centronics interface 
worked directly when plugged into the 1BM 
PC parallel port, and printed text without 
problems. Screen dumping of graphics 
produced nonsense, however, because the 
Olivetti does not understand the IBM PC’s 
escape-code sequences. This is only to be 
expected. 

Setting up the RS-232 interface meant 
removing the top half of the case to get at | 
the DIL switches. Dismantling the machine 
is pretty well a foolproof operation, thanks 
to some very sensible design. All you have 
to do is turn it upside down, unscrew a bolt | 
in each corner, turn the machine the right 
way up again and lift off the case. 

Some Olivetti points of finesse emerged 
at this stage, of which other manufacturers 
might well take note. The four bolts are 
| captive. Once unscrewed they stay attached 
to the case ready for reassembly. There is 
no scrabbling around the workshop floor 
looking for the one that got away. As you 
lift the case away there are no wires to 
disconnect, no knobs to lever off and | 
nothing protruding from the chassis that 
has to be manoevred through an awkward 
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designed to do double duty as a friction 
feeder. 
Where you might expect to find a solid 


| cylinder the Olivetti makes do with a thick 
plastic rod on which three rubber rings are 


mounted. This simplified construction 
helps to keep down the weight of the platen, 
and hence the power of the motor neededto 
drive it, and so on. In practice the 
arrangement works very well, even 
allowing you to feed in unperforated sheets 
of labels, which are notorious for slipping 
in conventional friction-feed machines. | 
found it particularly useful to be able to 
shove in any old sheet of scrap A4 for the 
odd one-off dump from DDT. 

The Olivetti allows for a variety of 
perforated paper widths by permitting the 
right-hand pin-wheel to slide along the 
platen. Once the paper is installed it can be 
set at the top of form by pressing a lever on 
the left which unlatches the platen drive, 
leaving it free to roll forwards or 
backwards. 

It seems a pity that this lever cannot be 
accessed once the translucent hinged cover 
is lowered into the operating position. For 
work like label printing that requires 
precise positioning of the paper | found it | 
best to keep the cover open, which meant 
devising a bent paper-clip gizmo to defeat | 
the Cover Open switch. 

Perforated paper has the disadvantage 
of needing a fairly well organised feed-in- 
feed-out flow path. I have never under- 
stood why manufacturers invariably 
arrange for the RS-232 cable connection at 
the rear to be at just the point where it is 
going to interfere most with the paper flow. 
Olivetti continues to subscribe to this well- 
established tradition. 

There is a way out if you do not mind 
using a continuous roll of unperforated 
stationery. The solution is a paper-roll 
holder which comes with the machine and 
can be clipped on at the back. | found it 
very useful to be able to move the printer 
around the office with its own built-in 
paper supply. 

The characters on the page are built up 
out of an array of seven by seven dots, but 
unlike the more usual multi-needle dot- 
matrix printer the print head is only 
capable of delivering one dot at a time. 
Every line of characters therefore requires 
a multiple scan, with the ultra-lightweight 
head flashing backwards and forwards 
across the paper. ‘‘Flashing’’ may betaken 
literally: if you peer through the trans- 
lucent lid you can actually see the tiny 
sparks discharging. 

Seven by seven is not great resolution, 
but Olivetti has managed to producea clear 
and rather pleasing character set by 
relaxing the rules and allowing capitals to 
descend. This gives asomewhat folksy look 


| to the output, but 1 found it very legible 


even when compressed down to the 
smallest size of 18 characters to the inch. 
Switching on double height and double 
width produces useful headline-style 


characters. : 
{continued on next page) 
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(continued from previous page) 


Olivetti demonstrates the 110 dots-per- 
inch graphics capability of the machine | 
with a test printout derived from the video 
image of a young woman who seems to 
have other things than printers on her 
mind. Unfortunately I do not have access 
to the equipment necessary to follow this 
up — a digitiser, I mean — and I did not feel 
inclined to spend long hours recreating her | 
in Basic. 

The A5-sized red manual tells you very 
clearly how to cope with the graphics. In 
fact there is a very good discussion of 
| practically everything you could possibly 
want to know about the machine, andas far 
as the hardware goes it appears to be 
accurate. The software side of things is a 
slightly different story, but this is hardly 


the manual writer’s fault.The manual 


Characters 


Walters 2000 
Olivetti: Ink Jet 


3572 
3572 
3572 
3572 


Paper Tiger 
Adcomp 
Average 


OKI M8QA— £199 
OKI M82A— £3519 


TOP SAVINGS 
ON PRINTERS 


EPSON RX80—&245 


EPSON FX80 — £3540 
EPSON MX100— £380 


SEIKOSHA GPIOOA— £175 
SETKOSHA GP250X— 4230 


Prices exclude Vat 
Cheque with order 


Exellent Prices also available on 


it’s 
whoever wrote the PROM that got it 


describes what ought to happen; 


wrong. 

The heart of the problem seems to be in 
the handling of Line Feeds, If, and 
Carriage Returns, cr. It is one of those 
printers that will not do a cr without 
automatically throwing in an If, which is a 
nuisance for bold printing and underline, 
although a command for automatic 


underlining is provided. As a corollary, | 


whenever it finds an If following a cr in the 
data stream it throws it away. 

Unfortunately it also throws away any 
following cr/lf pairs. This remarkable 
phenomenon will save you a great deal of 
paper over the course of a year because it 
prevents the printing of blank lines 
embedded in the text, rolling all the 
paragraphs into one — a sort of built-in 
compression technique. 

There are other minor infestations in the 
software that really should have been 
shaken out by now, but they pale beside this 
splendid howler. How it has passed quality 
control I cannot imagine. Word processing 
that stores blank lines as one or more spaces 


Char./s. 
83.07 
61.59 
56.70 
47.63 
62.25 


Time(s.) 
43 
58 
63 
75 


sara 


will not show up this problem, so perhaps 
the machine works fine with the Olivetti 
M-20 micro. 


| Conclusions 


@ Physically the Olivetti JP-101 is a very 
nicely designed machine, although you 


might feel the need for a little ‘‘user- | 


redesigning’’ to enable operation with the 
cover open. 

e@lIts ingenious technology is very simple 
and should be trouble-free. There is a 
tendency for the print to be a little smudgy: 
it is charcoal, after ail. 

@ The printer is cheap — excuse me, “‘low- 
cost’? — at £365 for the Centronics-only 
version and £415 for the RS-232 enhanced 
model. It is quite fast for its price range, 
and commendably quiet in action. 

e@With full RS-232 and Centronics 
communications the printer should work 
with virtually any hardware. 

@ There is a rather silly problem with the 
current version of the PROM. The bug 
itself is nothing to get hung up about — itis 
so serious that the manufacturer will 
simply have to fix it to sell any machines at 
all — butitis terribly worrying that nobody 
at Olivetti seems to have spotted it. 

@ This JP-101 is supplied on an OEM 
basis to Acorn, which sells it as the JP-1 
customised to the BBC Micro. 

@ Olivetti is at Olivetti House, PO Box 
89, 86-88 Upper Richmond Road, London 
SW15. Telephone: 01-785 6666. 4) 


\ WAY 


Y \f YOU HAVE A BBC MICR ‘ 


THEN YOU NEED 


eae 


s the newsletter of the Independent National BBC Microcomputer Users Group. If you want 
the best source of information on the BBC Micro you can’t do without Sera No matter what your 
interest — hardware, software, business, games or education then has something for you. 


Also, has available many special offers including dust covers (for computer, monitor, printer, 


disks), cassette leads und 1.2 ROMS FOR ONLY £5.50 INCLUSIVE - THE CHEAPEST PRICE ANYWHERF! 


(Members Only) 


SEG 


and you'll be hooked for life!!! 


defies description — send off for a sample copy and you'll find that it sells itself to you. See one 


] more details about <oGETOSS and your special offers 


] a sample copy for £1.00 and an A4 SAE (17p postage) 


Please supply me with [ 
[ 
{ } 1 UK 12 Month Subscription for £12.00 
[ 
rf 


a range of Microcomputers, e.g. 
Sirius, Commodore Olivetti cic. 


PLEASE PHONE FOR DETAILS ORWRITE TO: 
MAYFAIR MICROS 


} 1 UK 6 Month Subscription for £6.00 
] 1 Overseas Surface Mail Subscription for £14.00 
{air mail rates on application) 
Please send the goods to: 
NAME ADDRESS 
I encloses cheque/PO for £ p made payable to LASERBUG. 
Please send the form to LASERBUG Dept. P, 10 Dawley Ride, Colnbrook, Slough, Berks., SL3 0QH. 
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65 DUKE STREET, LON DON W1. TEL:629 2487 
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THE ULTIMATE 
MICRO PRINTING MACHINE 


423 1983 198U 


MA 
TA LAESMANN 


JIN | ek 


YA HF 
gute C02 —_ 
5 ad 


5S" MCP 40 COLOUR PRI 


»£169.95 a 


== ———_ It's here, the exciting new 


P1 —— ORIC MCP 40, Colour- 
——— inter Packed with J 
quality ORIC featureg/ 
to start building, 
your ORIC 4 
system lie 


Superbly styled and quality engineered to provide 
4 colour hard copy, for home and business use. 


Just look at these leading features: 
® Quality hard copy on plain paper 
© Superb graphics and text capability 
® Prints 4 colours — Red, Green, Blue and Black 
® Designed to match the futuristic style of ORIC 1 
® Plugs straight into your ORIC — printer lead supplied 


ORIC 


ORIC PRODUCTS INTERNATIONAL LTD Coworth Park Mansion, Coworth Park, London Road, 
Sunninghill, Ascot, Berks. SL5 7SE 


The ORIC MCP 40 — Setting new standards in 
Micro Computer Printers. ORIC The Real Computer System 


ORIC products available from:- 

WH SMITH - DIXONS : GREENS ‘LASKYS - MICRO‘C’ 

‘MICRO PERIPHERALS _SPECTRUM COMPUTERS FOR ALL 
and hundreds of independent dealers. 


PITT TTT eae | VALUE PACK 
See OORIC 16K plus £30° 
PPP Ppa? ee worth of ORIC Software 
Cone a a a a a ae for ONLY 


£129.95 st 


“TEACH YOURSELF BASIC 
HOME ANANCE — ORIC FLIGHT 
MULTEGAMES 


az ORIC-1 48K 
. VALUE PACK 
ORIC 48K plus £40° 


worth of ORIC Software 
for ONLY 


£169.95 sas 


“TEACH YOURSELF BASIC 
HOME FINANCE ORIC ALIGHT 
MULTIGAMES 


ORIC 1 16K & 48K Micros 

© Superb Styling 

© Ergonomic keyboard with 57 moving keys 

@ 28 rows x 40 characters high resolution 

© Teletext/Viewdata compatible graphics 

® 6 Octaves of real sound plus HI*FI output 

© Centronics printer interface and cassette port 

© Free user manual, cassette recorder lead and 
Driver game included. 


ORIC 1 Todays best value in real computer systems. 


To be launched within the next few 
weeks -the revolutionary 

ORIC 3” MICRO FLOPPY DISK DRIVES, 
with incredible access time and data 
storage capacity. 


Other peripherals to be launched this year... 
It is Oric’s policy to continue to expand our 


product range, in order to offer our customers a 
i comprehensive, professional, Micro Computer 


™ 


system, at a realistic price. 

We believe that with the launch of our MCP 40 
colour printer, and our combined computer/software 
value packs, we will continue to lead the small micro 
market in both quality and value. 


*Titles may vary subject to availability but the approximate value will not. 


© Copyright ORIC PRODUCTS INTERNATIONAL 1983 
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Turn figures into 
facts 


using the RY 
Series Digital Plotter. 


Stop struggling over analysing computer data. 
You can now convert the information into accurate, informative reports. 
Our C.A.D. (computer aided design) techniques will quickly reproduce in 
multiple colours graphs, diagrams, charts and illustrations on A3 and A4 formats. 
Each low cost, fast response, desk top plotter can be interfaced with your 
computer and programmed to exact requirements: it won't need 
a genius to operate it. For further information write to: 


SYMBOL COMPUTER SERVICES LTD., 


Britannia House, 45-53, Prince of Wales Road, 
Norwich, Norfolk, NR1 1BL. 
Telephone: NORWICH (0603) 29581 


Software 
programs available 


——§ GS WTIBO 
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THE EPSON Mx series of dot-matrix printers 
from Japan set new price/performance 
standards for the microcomputer industry 
when they were first introduced four years 
ago. The FX-80, which made its 
appearance at the beginning of this year, is 
designed to consolidate Epson’s dominance 
in its chosen sector of the market without 


making MX owners feel that their machines | 


are obsolete. 


The new machine is scarcely more | 


expensive than the MX-80 F/T lil. It 
features proportional spacing though it 
Operates only in the larger of the two basic 
type faces, Pica and Elite. Proportional 
spacing means that narrow letters, such as 
an ior t, do not occupy the same space as an 
m or w. 

The FX-80’s user-defined character sets 


| allow the user to define special symbols or 


letters, or even to create a whole new 
alphabet. They have obvious applications 
for foreign languages or scientific use, but 


even ordinary British users can find it | 


helpful if, for example, they have an 
American software package with dollar 
signs embedded in the format. 
virtually impossible to alter these to pound 
signs unless you can make the printer 
produce the £ symbol whenever it meets the 
$ symbol. But be warned, like many other 
features of the Epson, this facility may be 
compared to a conjuring trick — it looks 
easier than it is. 

If users can define their own character 
sets it is not difficult for the manufacturers 
to include an italic set. Epson’s works 
reasonable well, though the italic m has 
curiously knobbly knees. It may appeal to 
some users, but I have always hated italic 
script on typewriters and think that its only 
effect is to make a document harder to 
read. 


The hex dump is a really useful trouble- | 


shooting device for the experienced pro- 
grammer. It allows the user to print out all 
the hex values of the instructions the printer 
is receiving from the host computer. Given 
the difficulties that can be experienced with 
all Epson printers and their associated 
interface cards, it can be a useful signpost. 

The reverse paper feed allows the user to 
line feed in both directions. It is particularly 
useful in formatting complex tables or 
charts, and in printing-out graphics in the 
printer’s bit-image mode. 

Most Japanese printer manufacturers 
force the user to remove the machine’s 
entire Outer casing, undoing up to four 
inaccessible screws, to reach the Dip 
switches. I reached the FX-80’s switches in 
15 seconds, undoing a single retaining 


| screw on the top of the printer. In fact, you 


do not often need to touch the switches as 
all their functions can be defined or 
changed from the keyboard of your 
computer. 

The FX-80 does seem more robustly built 
than its predecessors. Epson probably will 
not thank me for saying its new printer 
looks and feels more like an Oki Microline 
machine, while retaining the greater 
virtuosity of the old Epsons. 
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It can be | 


felSzaGs01 OCLCTES: 


EPSON 


A-80 


Epson’s MX-80 has almost become the industry- 


standard dot-matrix unit. Chris Roper looks at its 
successor, which features proportional spacing and 
user-defined characters. 


The FX-80 is roughly twice as fast as the 
MX-80, running at 160cps. It may be useful 
for some applications though the im- 
portance of pure speed has been greatly 
reduced by the advent of buffered interface 
cards, which free the computer for use ina 
matter of seconds. 

There are some other minor improve- 
ments: the leads out of the back are now 
positioned to avoid interference with the 
paper feed; the warning bell is less strident; 
you can tear off paper closer to the last 


printed line; and the manual is spirally | 


bound, and does not fall apart after three 
days use. 

The manual, however, looks better than 
it is. It still reads as if English is not the 
author’s first language. It reminded me of 
trying to find my way in a Japanese street, 
where the houses are not numbered 
sequentially according to their location, but 
according to their date of construction. 
This is fine if you know where you are 


| That may seem slightly cavalier, given the 


The FX-80’s nine-wire head prints characters on an 11-by-nine matrix. 


going or have an encyclopaedic knowledge 

of Japanese architecture, but not much 

help to strangers. 
There are a few warnings in the manual 
of the difficulties facing a novice: 

p.3-3: “Note that In some programming 
languages such as Basic, Pascal etc., 
there are a few codes which cannot be 
sent to the printer.” 

p.3-5: “Basic itself is different depending on 
the specifications of the host computer, 
and there are certain versions in which 
certain codes (such as Chr$(9) or Chr$(13)) 
cannot be sent to the printer,” 


popularity of Basic and Pascal, but there is 
worse to come. The manual gives no hint as | 
to how these deficiencies may be remedied. 
Such an attitude may have been justified 
when most microcomputer owners were 
programming enthusiasts/hobbyists, but is 
intolerable in the new market place of users | 
(continued on next page) 
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EPSON 
X-80 


(continued from previous page) 


who do not know a Peek from a Poke. 
Epson cannot be unaware of the problem 
| which has plagued the lives of some MX 
owners. 

The manual! is too modest in _ its 
warnings. It does not say that the interface 
card is likely to be an even greater source of 
frustration than the particular version of | 
Basic resident in the host computer, | 
doggedly refusing to pass control char- 
acters through to the printer. 

My original guide to the mysteries of my 
own Epson MX-80 was Mike Glover of the 
Leicester Computer Centre. I turned to him | 


| of the more common interface cards used | 


again for help with the FX-80. His ; 
experience is entirely Apple-based, but we 
suspect that Epson printers present similar 
problems when used with other equipment. 

Mike Glover actually had to program an 
EPROM to overcome deficienceis in the 
interface card Epson supplies to Apple 
owners. The chip enjoys steady demand | 
from other Epson dealers. He has also 
| written machine-code routines for a variety 


by Apple owners to drive their printers. 
These routines allow the programmer to 
send any character through to the printer. 
His final contribution to the mental health 
of Epson printer owners is a neat bit-image 
editor, which offers far simpler means of 
creating your own character set than the 
clumsy routines offered in the Epson 
manual. 

Nevertheless, even with his special 
knowledge of Epson printers and using his 
routines, it took us the better part of an 
hour to convert the $ symbol! to a £. We 
used the hex dump to discover that the | 


Characters per line Width 
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Enlarged 
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printer card was blocking a crucial piece of 
code. 

So when you read in the advertisements 
that you can create Sally’s Gothic or Tom’s 
Roman, think twice. It is not simple to do it 
from the manual without some additional 
knowledge, like an understanding of 
machine-code programming, Perhaps the 
best advice to people buying for the first 
time is to make sure the dealer has the 
printer working with the type of computer 
and interface you are going to use. Make 
sure that all the advertised features work in 
this configuration, and be sure you 
understand how they are made to work. 

Epson could easily have got it right by 
having the manual written in the United 
States or Britain, and by considering the 
equipment most likely to be used to drive its 
printers. This must include Apples and 
CP/M machines, not to mention the BBC 
Micro and machines running under Pascal. 
It might have cost Epson £2 to £3 per 
machine to have provided a more helpful 
and more comprehensive manual, in 
standard English with a proper index. 

The print quality of the FX-80 is 
probably as good as you can get from a 
nine-wire printing head, printing characters 
on a nine-by-I1! matrix. Improved print 


quality, currently available in dot-matrix 
printers costing two or three times as much 
as the Epson, requires more wires to create 
more dots per letter. For Epson to match 
these printers would 
| redesign. 


require a major 


cart: 


Sota 


t 


: 


\ 
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Conclusions 


elf you liked the MX, you will be very 
happy with the FX. But it is not worth 
trading in the MX to buy an FX. If you did 
not like the MX, the FX is unlikely to 
change your mind. 

elf you are thinking about buying a 
printer for the first time Epson remains an 
outstanding product, provided you know 
what you are doing or have someone who_ 
does to advise you. 

@ Leicester Computer Centre, 67 Regent 
Road, Leicester will be producing its own 
interface card designed by Derek Bland, 
with interchangeable EPROMs to drive a 
variety of printers from the Apple without | 
hassle. 


Specification 

Print speed (max.): 160 cps 

Print head: nine-pin dot matrix 

Character set: ASCII, pica and elite 
typefaces in roman or italic; nine 
international character sets 

Print mode: bidirectional logic seeking or 
unidirectional 

Buffer: 2K 

Paper: fan-fold, 9.5in.-10in., adjustable 
pin feed; cut sheet, 7.25in.-8in. friction 
feed with optional roll holder 

Price:£438 plus VAT 

U.K. distributor:Epson (U.K.) Ltd, Dorland 
House, 388 High Road, Wembley, 
Middlesex HA9 6UH. Telephone: 
01-900 0466/9 
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| come 


Unmasking 


the plotters 


Bill Bennett’s enquiries lead from a cheap drum to a top-price flat-bed. 


ADDING A PLOTTER to a microcomuter 
system is not something you do every day. 
For most purposes, a dot-matrix printer 
will provide adequate hard copy. If you 
need to produce a lot of text then a 
daisywheel is probably a worthwhile 
investment. Modern dot-matrix printers 
are sophisticated devices, and are capable 
of providing a high-quality graphic output. 
But the cost of a higher-resolution plotter is 
in the same price range. 

Which device you choose will depend 
entirely on your application. For 


laboratory work or for producing slides for | 


an overhead projecter a plotter is the 
obvious tool for the job. Matrix printers 
into their own as aids for 
programmers who simply need a quick 
listing. On the whole, plotters are 
Significantly slower than _ printers, 
especially when it comes to producing text. 
However, plotters have a much higher 


resolution and offer a greater degree of | 


flexibility. 

A printer usually works by something — 
a pin or a type head — impacting a ribbon 
and pushing it against the paper to form an 


image. A plotter operates by moving a pen | 


to a point on the paper and then allowing 


| the pen to touch the paper and moving 
| again, thus marking it. This introduces a 


certain level of flexibility as it allows the 
user to exercise some choice over the pen. 
Many plotters are designed so that virtually 
any pen can be used in conjunction with it. 

Such an arrangement gives the user 
almost infinite control over such para- 
meters as the colour of ink being used 
and the size and type of nib. Some plotters 
allow a number of pens to be selected by the 


| machine at any one moment. This can be 


done by using a carousel arrangement 
which carries several pens in the same unit 


as the one that is actually drawing. An | 


alternative is to site the pens somewhere 
away from the main plotting area and let 
the plotter select pens from a rack. 

Even those plotters which do not have a 
facility for automatically changing a pen 
often allow a manual change. If not, then it 
is up to the software author to include a 
routine which will move the pen to an 
unimportant point and wait for long 
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} 


enough to allow the user to change the pen 
by hand. 

Multiple-pen plotters appear to be 
colour-blind. They do not know which 
colour pen is which. If, for example, a 
mischievous person were to swap the red 


| and green pens in a four-colour plotter, 


chaos could result. As far as the plotter is 
concerned colours are numbers. The plotter 
only knows that pen | is pen 1, though the 
software may be written assuming that pen 
] is red. Until a more sophisticated plotter 


| which can distinguish colours is developed 


it is up to the user to ensure that the right 
colour pen is in the right place at the right 
time. 

Felt-tip pens tend to be the first choice of 
plotter manufacturers. Their advantage is 
that they offer a wide range of colours and 


| tips. Generally speaking, the finer the 


resolution of the plotter, the finer the tip of 
the pen which is used. However, if large 


The Strobe 100 resolves to 0.05mm. 


areas of colour have to be filled in, a pen 
with a wide tip may be preferable. 

One problem of felt pens is that they dry 
up rather quickly. The only way of 
avoiding it is to ensure that the cap is 
replaced on the pen after use. When testing 
the review plotters in 
Computing office, I found that | repeatedly 
forgot to replace the pen caps. Another 
drawback of felt tips is that they can easily 
be distorted and become frayed with use. 

The pen-up pen-down operations subject 
the tip of a pen to a lot of pressure, and 
consequent damage. This can result in 


the Practical | 


blotches on the paper, but more frequently | 


simply destroys the plotter’s high 
resolution. What is the use of having a 
device that is precise to 1/1,000th of an 
inch, when the pen is 1/16th of an inch 


| across? 


For day-to-day plotting, the felt-tip pen 
is probably best. Special pens for making 
overhead projector slides and other 
specialised jobs can easily be fitted to most 


plotters. Higher-resolution results can be | 


obtained with a pen like the Rotring 
Isometric, which can have a very fine tip 
and is capable of using a wide range of 
colour inks. 

There are two main methods of moving 
the pen across the paper. On flat-bed 
plotters the paper lies flat and the pen is 
moved in both the x and y directions. In the 
other type the pen only moves in the x 


| direction, the plotting along the y direction 
being achieved by moving the paper. These 
4 | devices are generally known as drum 


plotters since the paper is fastened to a 
drum which rotates to give the movement in 
the y direction. 


Strobe 100 


The Strobe 100 plotter is of the drum 
type. For the purposes of the review it was 
connected to a BBC Micro via a ribbon 


cable between its own parallel port and that | 


of the computer. Halfway along this cable 
is a resin box containing a number of 
resistors that perform some simple 
buffering function. 

Unlike a number of other plotters, the 
Strobe is well served by software. The 
review system came complete with a 
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phics tool for office or laboratory. 


The Strobe 100 drum plotter from Data Efficiency comes complete with BBC software. 


demonstration program and a library of 
subroutines for “using the plotter. The 
plotter costs £576, and was the crudest one 
reviewed as well as the cheapest. 

Supplied with the Strobe were four felt- 
tip pens and a number of sheets of special 
glossy paper. It only took a few minutes 
to get the system up and _ running. 
Unfortunately the paper is not a standard 
size. It is only slightly wider and shorter 
than A4, but A4 sheets cannot be loaded 
on to the drum as easily as I would like. 

Paper is fitted on to the drum simply by 
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working it under a strip of metal. In 
practice it is held tightly enough for 
printing. It is important to be careful when 
loading the paper to ensure that the pen 
does not mark it. The documentation 
suggests that the pen should be moved to 
the extreme right for this purpose; I found 
it best to remove the pen. 

Fitting and removing pens on the Strobe 
is a risky business. The unit that accepts the 
pens is a triangle of brass with a thread cut 
into it. It moves from left to right and back 
again across the width of the paper. You 


| supplied with 


are recommended to use fibre-tip pens with 
a soft plastic body and to fit them by 
initially cutting a thread into the plastic. 

There are a number of imponderables 
associated with this process. The first pen 
that I tried to thread on to the unit was not 
threaded deeply enough, and consequently 
did not manage to reach the paper when 
drawing. I then tightened it up a little more, 
only to find that | had cut right through the 
body of the pen, rendering it useless. Too 
deep a cut on the second pen | tried meant 
that the pen did not lift off the paper when 
it was supposed to be moving rather than 
writing. 

On the positive side, it does mean that 
some very cheap pens can be used. Those 
the unit were Pilot 
Razorpoints, which are easy to find in the 
shops. i assume that an experienced user 
would be able to fit the pens properly 
without any trouble. 

Data Efficiency is distributing the Strobe 
plotter in the U.K. and also provides a 
number of interfaces, software products 
and pens and other accessories. The 
strongest card in this pack is the software, 
which is available for a large number of 
machines, and includes a package which 
allows VisiCalc files to be plotted. 

Software supplied with the Strobe for the 
BBC Micro includes a program called 
BBCPlot. It consists of a set of routines 

(continued on next page) 
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| (continued from previous page) 


which drive the plotter and can be supplied 
either on tape or disc. It is numbered from 
line 30,000 onward, which leaves plenty of 
scope for the user’s own programs, though 
because the BBC Micro uses vast quantities 
of memory for its high-resolution graphics 
it is not possible to use screen modes 0 to 3. 
That is a pity, because it means it is 
impossible to view a display on screen 
before plotting it out, though that is the 
fault of the micro, not the plotter. 

A good manual complements 
software. It explains that 


the 


memory. The Strobe is 
resolution of 0.002in. or 0.05mm. thanks to 
these motors. 

ProcLabel is a procedure used by the 
BBC Micro to write characters on the 
plotter. It uses a character fount stored in 


the memory of the BBC, which gives it the | 


advantage of being changeable. However 
this also produces the disadvantage of 
denying the user a lower-case character set, 
since there is no room for it. 

Compared with the other plotters J 
looked at the Strobe 100 is slow. It is, 
however, very well supported and in this 
respect is ideal as a tool for a school or 
college when used in conjunction with the 
BBC Micro. Interfaces and software are 
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the stepper | 
| motors are driven by patterns of binary bits 
| sent via a table stored in the micro’s 
capable of | 


The Rikadenki RY-21 plots at a lively 200mm. per second. 


The Hiplot-40 from Houston Instruments is distributed in the U.K. by Sintrom 


Electronics. Firmware inside the beast allows automatic generation of cures, arcs, 
ellipses and circles of any required size. There are 11 different styles of line, and normal 
or italic characters can be drawn at any of 360 angles and 255 sizes. The machine costs 
£865 and includes an RS-232 interface as well as a number of self-test routines. 


also available for the Apple, Pet, Xerox 
and Osborne micros, as well as the S-100 
bus and RS-232 port. 


-Rikadenki RY-21 


The RY-21 is the bottom-level machine 
in a wide range of plotters which has 
something for every possible type of plotter 
user. It is A4 sized, which allows it to take 


standard paper or projector film or 
whatever. Although it is nominally only a 
single-colour plotter, it is so easy to change 
pens that this really does not matter very 
much, 

Plotting takes place at 200mm. per 


| second, which is fairly fast for a plotter, 


and the pen certainly dashes about across 


the paper. It isan x,y plotter: an arm moves | 


from left to right in the x direction, while 
the pen carriage slides up and down the arm 


PRACTICAL COMPUTING August 1983 


The Plotwriter from Environmental 
Equipments (Northern) Ltd. is both a 
printer and a plotter. Costing £1,531 plus 
interface the Plotwriter has a set of 45 
commands employing a wide range of 

| intelligent facilities. There are four pens, 
which are changed automatically, and 
three founts. Printing and plotting is 
performed on a 100-metre roll of paper 
which allows a 1.6-metre addressable 
area. 


The Gould Colourwriter is a digital 
plotter which can add plotting to almost 
any computer system. It can use up to 
10 pens. There is an integral buffer 
memory which is expandable from 2K to 
16K and five character sets are included 
as standard. 


E = —— a i 
The Pixy 3 is a three-colour plotter aimed 
at the personal-computer user. Its own 
local intelligence comes courtesy of a Z-80 
processor which helps in the generation of 
circles, arcs and curves. There are nine 
character sets plus scientific symbols, 
nine line types with a variable pitch and 15 
character sizes. Pixy 3 costs £599 from 
Mannesmann Tally. 
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in the y direction. Naturally this is all done | moves at 400mm. per second, which is 


on a flat bed. The paper is held in place by 
flexible strips of magnetic material. 

Pens simply screw into the carriage, 
which is fitted with a standard thread that 
accepts the set of four coloured pens that is 
supplied. An added bonus is that it also 
accepts Rotring Isometric pens as well. 


These really do make for a much better- | 


quality plot and come in a variety of nib 
sizes. There is also a range of ink colours to 
choose from. Bail-points can also be used. 

Pens are held bolt upright by the 
carriage, which is the best orientation for 
most pens, including the Rotrings. The 
mechanism which brings the pen down to 
make contact with the paper is sprung so 
that pen nibs and tips are not bashed out of 
shape by repeated hard contact with the 
plotter bed. The mechanism makes a 


clicking sound each time it is switched on or | 


off. 

A character set is built into the RY-21. 
That is a godsend because, unlike the | 
Strobe plotter which is supplied complete 
with software, the Rikadenki was only 
supplied with some example software 
written by the house BBC Micro enthusiast. 
The penalty is that some flexibility is lost, 
but not much, and certainly not enough to | 
worry about as extra founts can easily be 
written by the user. 

The resolution of the RY-2! is not as 
high as that of the Strobe 100, but for the 
most part the difference did not really 
show. As a test | tried plotting a sine curve 
right across the page width. | started by 
using each of the possible steps across 2,000 
increments, each being 0.1mm. wide. I then 
plotted the same curve using 0.5mm. steps. 
The difference was almost invisible, except 
that it plotted much faster using the larger 
steps. 

Using the RY-2! with the BBC Micro 
was not easy. Once again this was more the 
fault of the micro than the plotter, but 
some driver software for this unit would 
certainly make a lot of difference. 
However, to compensate the plotter does | 
have a reasonable number of built-in 
plotting commands such as circle drawing 
and so on to make life easier. 


Rikadenki RY-10MZ 


Right at the top of the Rikadenki range is 
the RY-10MZ eight-colour plotter. It is like 
a robotic artist, and watching the plotter 
run through the test routine is entertaining. 
The pen moves across the paper at high 
speed, pausing every so often to grab 
another colour pen from arack of 10 onthe 
left-hand side. H 

“‘Intelligent’’ is not often used as an 
adjective to describe plotters, but there is a 
degree of intelligence incorporated in this 
machine in the form of an 8085 processor. 
There is also 2K of memory, which is quite 


a lot in terms of what it represents as a 
graphic image on the paper. The unit is 
similar to the RY-21 in many respects, but | 
is A3 sized .as opposed to A4. The pen 


twice as fast as the RY-21. 

Like the RY-21, the RY-10MZ has three 
character founts in ROM: the normal 
English set, a Greek alphabet set which will 
please all those physicists and, engineers, 
and a Japanese character set. 

Again like the smaller plotter, the 
RY-10MZ has a selection of buttons which 
can move the carriage about under manual 
control. A function button gives each of the 
direction buttons a second use, including 
selection of the test mode. Pressing the 
centre and left button makes the plotter 
enter its print mode,when it becomes a 
listing device. 

Unlike the smaller machine, the 
RY-10MZ has an extra row of buttons 
which are used to change the pen colour. If 
you press one of them in the middle of a 
plot, the carriage will swap the pen. You 
can try and confuse the plotter when it is 
drawing with pen 1, say, by moving pen 2 
into the empty pen | cradle. The plotter has 
the good sense, having found pen 1 to be 
full, to look for the first empty cradle and 
put its pen there. 

The RY-IOMZ uses an electrostatic 
technique to hold the paper in place. It 
works well and the paper clings to the base 
like a limpet. There is also an option to 
attach a device which feeds a continuous 
roll of paper across the base area. 

At a list price of £1,775 plus VAT, the 
RY-1!0MZ plotter is not a toy likely to be 
linked up toa ZX-8]. It isa proper graphics 
tool that would be equally at home in the 
office or laboratory. Symbol Computer 
Services of Norwich has written a number 
of packages to interface the Rikadenki 
plotters. They will work with any micro 
blessed with an RS-232, Centronics or 
IEEE interface, using information entered 
manually or from existing files to plot pie- 
charts, bar-charts or x,y plots. There are 
also control files which are used to drive the 
device. 


Suppliers 
Rikadenki Mitsui Electronics U.K. Ltd, 


Oakcroft Road, Chessington, Surrey. 
Telephone: 01-397 5111. 


Symbol Computer Services Ltd, 45-53 
Prince of Wales Road, Norwich, 
Norfolk. Telephone: (0603) 29581. 


Data Efficiency Ltd, Finway Road, Hemel! 
Hempstead, Hertfordshire. Telephone 
(0442) 60155. 


Mannesmann Tally, Molly Millars Lane, 


Wokingham, Berkshire. Telephone: 
(0734) 788711. 


Gould Instruments Ltd, Willow Lane, 
Mitcham, Surrey. Telephone: 01-640 
3490. 


Sintrom Electronics, 14 Arkwright Road, - 
Reading, Berkshire. Telephone: (0734) 
875464. 


Environmental Equipments (Northern) 
Ltd, Environ House, 64 Welsh Row, 
Nantwich, Cheshire. Telephone: (0270) 
652115. 
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A buffer at the 


If printed output is part of your regular computing routine a buffer could be the best 
investment you ever make, says Paul Sutcliffe. 


YOUR COMPUTER is forced to slow down to | 


match the speed of your printer whenever 
you need to print. The fastest matrix 
printers can operate at around 100 
characters per second, and a few 
daisywheel printers can average around 30 


to 40 cps. Yet microcomputers can actually | 


send out data at thousands of cps. 

With many applications, such as 
program listings, miail-shots, invoices/ 
payslips, word processing and financial 
modelling, your computer can spend far 
more time waiting for the printer than 
actually computing. Instantaneous 


| 


printout is a remote prospect, so an interim | 


solution is needed. 
Spooling was the earliest answer to the 


disc and printing it later when the computer 
| is not in use. There are also some spooler 
| control software packages which take over 


the control of printing while you have 
another program running. 

In practice, spooling systems have two 
major disadvantages. The spooler clearly 
requires space in the computer’s main 
memory, and reduces the space available 
for the program you are actually trying to 
run. It can also decide that it wants to print 
a chunk of text from the file on disc at 
unpredictable moments. So your program 
stops in its tracks until normal service is 
restored. 

The print buffer is the best solution yet 
devised. It comprises a small board 
containing extra RAM and some built-in 


| control software. The computer can dump 
| output for printing into the buffer in a 
problem. It involves sending the output toa | 


| 


| 


matter of seconds. Computing can then be 
resumed at once. Meanwhile the buffer’s 
control software takes over the job of re- 
transmitting the output to the printer. 


The Practical Peripherals buffer from Northamber in versions from 8K to 32K. 
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This article contains about 11.5K of text. 
The typescript was printed out in draft 
form several times before completion on an 
Epson MX-100/II fitted with a 16K 
E/Buffer. The emphasised text option was 
used for maximum legibility. 

The time taken to load the print overlay 


| and transmit the text to the E/Buffer was a 
| mere 23 seconds, after which the computer 
| was back in use. But the Epson took over 


six minutes to print the text. Printing half a 


dozen drafts during the day, with no | 
would have wasted almost 40 | 


buffer, 
minutes. 

Of course, it is not only authors who 
value the ability to give a Print command 
without losing the use of their computer. 
Professional programmers also benefit 
from print buffers when writing, testing, 
and debugging programs, and no longer 
need to save huge batches of listings to print 
out on a rainy day. 

General-purpose buffers — otherwise 
known as ‘‘in-line’’ or ‘‘stand-alone’? — 
occupy a separate box between the 
computer and the printer. They can 
perform other 
buffering, including communication 
between otherwise incompatible com- 
puters, or indeed other peripherals. 

Print buffers are buffers which have a 
single function to receive output 
destined for the printer at the speed of the 
computer and then to retransmit at the 
speed of the printer. Some are installed 
inside the printer; others slot into the 
computer itself. 

The most popular buffers are those 
designed to fit into the Epson printer range. 
Their popularity arises partly because of 
the vast numbers of Epsons sold and partly 
because Epson provides an auxiliary input 
slot ideal for the purpose. 

There are several buffers of this type on 


| the market. One of the price/performance 
| leaders is the U.K.-designed and built 


E/Buffer, which is also marketed as the 
MCS Super Spooler. It offers 2K, 16K or 
32K of RAM, and is backed by an 
impressive two-year guarantee. Another is 
the Microbuffer 
Peripherals, imported by Northamber. The 


Ricoh RP-1600 daisywheel can also be | 


obtained in a modified form with up to 8K 
of RAM buffer installed. 

As with the Epson, so with the Apple. 
There is a wide range of buffers currently 
on the market which fit directly into one of 
the Apple slots. Some of them require an 
existing printer interface card. Apple 
buffers include the Orange Micro 
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tasks besides print | 


from Practical | 


Buffer Manufacturer 

Epson internal 

E/Buffer MCS 

Microbuffer Practical 
Peripherals 

EIPB Gram 

EB-16 ACG 

EB-60 ACG 

Wizard EBI Wesper Micro 

Apple internal (note 2) 

IPB Gram 

Bufferboard Orange Micro 

Microbf’r li Practical 
Peripherals 

General purpose 

Spriinter Mutek 

DB16-1 Aculab 

DB64-1 

SB-16 ACG 

SB-60 ACG 

Pipeline Interactive 
Structures 


Bufferboard, and Practical Peripherals’ | 


Microbuffer IT. 

The Aculab and Spriinter buffers fall 
within the group of general-purpose 
buffers. The Mutek Spriinter, for example, 
provides both buffering — with 2K, 4K, 
8K, 16K, 24K and 32K options — and 
configurable interface conversion. It can be 
used either as a straight-through buffer, say 
RS-232C computer output to RS-232C 
printer input, or as a buffer which converts 
from one interface mode to another, say 
from the Pet’s IEEE-488 output to a 
Centronics parallel printer 


simply by changing a few switch settings. 

When choosing a buffer first assess the 
volumes you will require your buffer to 
hold. If you only print a screenful of data at 
a time at infrequent intervals, then a 2K 
buffer will be ample. 

On the other hand, densely-packed text 
may need up to 4K per printed page. 
Regular printing of more than 16 such 
pages could mean either buying a very large 
buffer at 128K or 256K or stacking two or 
more smaller buffers in line. For most 


| commercial applications you are likely to | 


require between 8K and 64K. 
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RAM sizes Interfaces Price 
(Note 1) (inc VAT) 
U.K. 2K s £75 
16K PS £109 
32K PS £155 
U.S. 8K Ss £144 
16K P £144 
U.K. 32K PS £149 
64K PS £204 
U.K. 16K Ss £109 
60K Ss £161 
U.S. 16K P £125 
U.K. 16K PS £149 
64K PS £251 
U.S. 16K- P £129 
64K P £232 
U.S. 16K P £229 
32K P £275 
U.K. 2K P,S,l £190 
32K P,S,) £282 
U.K. 16K P,S £259 
64K PS £323 
U.K. 16K Ss £172 
60K Ss £218 
U.S. 8K P £160 
128K Pp £298 


Note 1. P, Centronics parallel; S, RS-232C serial; |, IEEE-488. 
Note 2. Some Apple buffers require printer interface card. 


Secondly, consider your present 
equipment and whether you are likely to 
change it in the near future. If you use an 
Epson printer or an Apple computer, | 
would recommend that you go for one of 
the purpose-built buffers. The Epson- 
based buffers in particular are easy to 
install. 

Last and least, price. Only worry about 


input. | 
Moreover, the configuration can be altered | 


price if you really have to. The value of the 
time you save by using a print buffer in a 
commercial environment will probably 
exceed its cost within a month, maybe even 
within a week. Big savings can be made in 
operator time as well as computer time. 

For a non-commercial application, buy 
the biggest buffer you can sensibly afford. 
As a guide, the 16K E/Buffer costs 
£109.25, VAT inclusive, in either parallel or 
serial versions. 

Stacking can best be explained by 
| considering the situation where an Epson 
printer fitted with a 32K E/Buffer is being 
operated in conjunction with a 32K 
Spriinter. Suppose a 68K text file has to be 
printed. Output from the computer first 
goes to the Spriinter, which immediately 
sends it on to the E/Buffer. The E/Buffer 
| Starts to send data to the Epson one line at a 


time. Each line sent to the printer releases 
space at the bottom of the E/Buffer, which 
is still being filled at the top. Whenever the 
E/Buffer is completely full it sends a signal 
to the Spriinter, which starts to fill up in 
turn. 

After a few seconds of this, the printer 
will be printing flat out and both the 
buffers will be full. Only then will the 
Spriinter signal to the computer that no 


| more output can be handled. So for about 
two minutes the computer will wait for the 


| you are running a very slow program thena | 


printer to catch up. As soon as the printer 
has printed 4K of text, however, the 
computer will be available for more work. 

The initial impetus for manufacturing 
buffers came, as usual, from the U.S. It 
may be some months before the U.K. 
manufacturers dominate their own home 
market. A respectable number of U.K. 
firms are already well entrenched in this 
field, and there may even be prospects of 
Our own manufacturers securing a good 
proportion of the U.S. and German 
markets. 

Just over the horizon there are some new 
developments in stand-alone units, which 
will be made available in permanently 
configured, and therefore cheaper, 
versions. Industry sources also suggest that, 
if interest is strong enough, a U.K.-built 
dedicated print buffer for the IBM PC — 
easier to use and much cheaper than some 
imported ‘‘do-everything’’ boards — could 
be available by late autumn. 

If your printing takes a long time because 


buffer won’t help you. On the other hand, 
frequent halts while a few lines of data are 
printed can be completely eliminated, and 
cumulatively this can save many hours. 
Anyone thinking of buying a 16-bit 
processor and throwing out their eight-bit 
machine should seriously consider instead 
the effect of buffering their existing set-up. 
Depending on the -application, better 
results could be obtained at a fraction of 
the cost of a new computer. Printer-based 
and general-purpose buffers have a hidden 


benefit: when the computer is changed in | 


favour of a more powerful machine, it is 
not necessary to change the buffer or 
printer. 

You can extend the productivity of your 
computer system beyond recognition with a 
print buffer. There are few ways in which 
you can upgrade your system at such low 
cost and receive such dramatic benefits. If 
you don’t believe it, try and see a buffer in 
action, or better still borrow one — you’ll 
be converted on the spot. 


Paul Sutcliffe is managing 
director of A-Line Computer 


Systems, Nottingham. 
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The ins and 
outs of RS-232 


Mark Shepperd connects with the standard serial printer interface. 


THE RS-232 serial interface has become one é : : operation. Table 2 gives the channel | 
of the commonest interfaces between ale wis ae eae ut ae definition each beginning with the CCITT 
microcomputers and the outside world. It is . interchange circuit number followed by the 
flexible enough to communicate with any | and goes into quite detailed descriptions of | pin number allotted to that circuit when 
peripheral device, from a printer to a | all the various modes of operation of the | used with the standard 25-way D-type 
Modem, providing of course that the | V-24 interface. connector. 

peripheral is equipped with a similar Each pin or channel in the RS-232 When transmitting data from one device 
RS-232 interface. Yet the mode of | interface is given a CCITT interchange | to another ina serial format, it is important 
operation is virtually the same, except for | circuit number and a name which defines | to tell the receiving device how and when 
the way in which the computer would | that interchange circuit. There are | characters are to be sent. The process of 
perform the handshaking routines with the approximately 43 different channels | packing characters in a serial stream is 
peripheral or indeed the communications | defined by the recommendation. Table ! | called framing. In the case of the printer it 
| device. shows some of those which are most | is usually necessary to configure the device 

The RS-232 interface can often be | important with respect to printer | manually by setting DIL switches. 
recognised by the presence of a D-type Alternatively you set the frame at the 
25-way connector on the rear panel of the computer to correspond to the printer’s 
computer. Just to make things difficult, | requirements. 
however, several manufacturers are now Figure 2 shows a typical frame structure. 
using male and female equivalents of the | Parity is usually set at the printer end. An 
connector for various other interfaces. In 1415 16 17 18 19 20 21 22 23 24 25 | additional parity bit is added to a character 
some cases RS-232 compatible interfaces —— or block so that the sum of the binary is 

lurk behing non-standard DIN-type either odd or even. Conventionally, odd 
| connectors of which the nearest family is Telco CCITT] | parity is a feature of synchronous systems 
found most frequently on the rear panels of protective ground AA 101 and even parity a feature of asynchronous 
hi-fi equipment. This lack of | transmitted data BA 103 systems. If the parity bit is incorrect the 
standardisation is always inconvenient received data BB 104 receiving device knows that the data has 
when marrying systems together. request to send CA = 105 | | been corrupted. 

Screened cable should always be used to aah be se When you are faced with a 
connect units together, and the number of signal oui, AB 402 | | Microcomputer and a printer, both with 
cores has to be decided with care. It is safest carrier signal CFE 109_:(| | RS-232 interfaces, take the following steps 
to use a cable Smm. or 6mm. in diameter in trying to establish the connection: 
and carrying around 10 independent cores ® Check that the baud rate of both printer 
shrouded by the screen. You may only need and computer asynchronous serial port 
three cores plus the screen, but the extra are identical. Baud is equal to bits per 
cores allow you to use eight or nine cores, if se when two-state signalling is 
you need to, for the handshaking Segue: oe e Check that the frames are compatible. In 
Figure 1 shows a 25-way connector as it is | other words check that the printer 
connected for printer operation. The screen expects to see the correct quantity of 
braid should be connected to pin | of the stop and start bits and that the word 
connector at both ends. length is correct. 

The RS-232 interface is outlined in a set data terminal ready CD 108 @ Check that parity is set correctly at the 
of rules and regulations compiled by the printer end. The choice is between odd, 
CCITT and called recommendation V-24. even or no parity at all. alte. 
It describes the timing sequences to be used not used CHEEK atethe ft, ob Nanmsheni ews 
when trying to establish the interchange ogre samiare OF oo 

ee ‘ ; Hardware handshaking uses DTR and 
circuits between data terminal equipment DSR interchange circuits most 
and data circuit-terminating equipment. It | 


: : ps frequently. Software handshaking is 
also deals with the electrical characteristics | achieved by the host sending control 
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Figure 2. Typical frame structure. 
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characters to the printer via the data 

lines. 

@ Finally, check both the computer and 
printer manuals carefully, noting the 
directions of the RS-232 control signals 
on interchange circuits which are to be 
used in achieving the correct form of 
handshake. Never connect interchange 
circuits which conflict in direction. 

The length of cable which will work 
correctly is largely determined by the 
capacitance of the cable used. A rough rule 
is not to use a cable much over 150 feet 
long. A cable that long must always be 
screened. 

Figure 3 shows the voltage levels which 
have to be maintained in order to establish 
a reliable data link between computer and 
printer. A device called a ‘‘breakout box’’ 
helps to determine whether the data link is 
functioning correctly. The unit is connected 
in series with the cable, and LEDs monitor 
each line’s status. A breakout box is useful 
in determining whether the correct control 
lines are activated to stop data transfer 
when the printer buffer is full, for example. 
lf the system does not operate first time, 


don’t despair, try again. The chances are | 


that you have forgotten something 
extremely simple. Good luck. 


Table 2. Circuit functions. 


Circuit 102, pin 7. This channel 
establishes the signal common return 
for unbalanced interchange circuits 
according to CCITT recommendations. 
The connection of this channel is 
essential for correct operation. 

Circuit 103, pin 2 or 3. This channel can 
occur at either channel because 
occasionally channels 2 and 3 — which 
are Transmit Data and Receive Data — 
are crossed over. In normal operation 
the Transmit Data pin at the computer 
end would have to be connected to the 
Receive Data pin at the printer and 
vice-versa for the other channel. You 
could not allow the Transmit Data pin 
of the computer to be connected to 
the Transmit Data pin of the printer: 
the printer will do absolutely nothing if 
connected together in this mode. The 
connection of these two channels is 
essential for the communications link. 

Circuit 104, pin 2 or 3. This channel is 
usually Receive Data. However, as 
already stated, transmission and 
reception of the serial binary data 
stream may occur at either of these 
two pins, depending on the equipment 
used. A quick glance at the users’ 
manual should show which is which. 
Watch out for descriptions such as 
“transmitted data’, which may mean 
the receive channel. 

Circuit 105, pin 4. This channel is called 
Request to Send, RTS. The direction of 
this signal is to the DCE. The On 
condition causes the DCE to assume 
the Data Channel Transmit mode. The 
Off condition causes the DCE to 
assume the Data Channel Non- 
transmit mode, when all data 
transferred on circuit 103 has been 
transmitted. This circuit is not always 
used, but if the facility is available at 
both the DEC and DTE it is best to 
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| 
108/1 


Interchange | Interchange circuit name 


DTE common return 


103 transmitted data 


104 received data 
105 request to send 


common return x 


102b DCE common return 
Si 


106 ready for sending 


connect data set to line 


data terminal ready 


data channel received 
line signal detector 


Table 1. Some channels defined by recommendation V-24. 


Figure 3. Typical RS-232 voltage levels. 


connect it. The direction of the signal 
is again all-important in this case. This 
signal may have to be strapped to 
another interchange circuit if 
directions on this circuit conflict at 
both the DTE and DCE. It is sometimes 
necessary to strap this circuit to 
circuit 108, Data Terminal Ready, to 
achieve the correct conditions for 
hardware data transfer. 

Circuit 106, pin 5. The common name for 
this channel is Ready for Sending, 
although it is sometimes called Clear 
to Send, CTS. The direction is from the 
DCE. Signals on this circuit indicate 
whether the DCE is prepared to accept 
data signals for transmission on the 
data channel or for maintenance test 
Purposes under control of the DTE. 
The On condition indicates that the 
DCE is pepared to accept data signals 
from the OTE. The Off condition 
indicates that the DCE is not prepared 
to accept data signals from the DTE. 

Circuit 107, pin 6. Commonly called Data 
Set Ready, DSR, this circuit is 
important and is usuaily used. The 
direction of the signal is from the DCE 
and signals on this circuit indicate 
whether the DCE is ready to operate. 
The On condition indicates that the 
signal convertor or similar equipment 
is connected to the line, and that the 
DCE is ready to exchange further 
control signals with the DTE to initiate 
transfer of data, providing circuit 142 
is off or not implemented. Circuit 142 
is a test indicator commonly used with 
Modems and is never used with 
printers. The Off condition indicates 
that the DCE is not ready to operate. 

Circuit 108/1/2, pin 20. There are two 
modes of operation for this circuit 
depending on the user modes of 
operation. It is commonly used to 


MARK (Logic 1) 


SPACE (Logic 0) 


display the buffer status and hence 
suppress data flow temporarily; hence 
the name of this circuit, Data Terminal 
Ready or DTR for short. The DTR mode 
of operation is specified in definition 
108/2 of the CCITT recommendations. 
The direction is to the DCE. The On 
condition, indicating that the DTE is 
ready to operate, prepares the DCE to 
connect the signal-conversion or 
similar equipment to the line, and 
maintains the connection after it has 
been established by supplementary 
means. The OTE is permitted to 
present the On condition on circuit 
108/2 whenever it is ready to transmit 
or receive data. The Off condition 
causes the DCE to remove the signal- 
conversion or similar equipment from 
the line, when the transmission to line 
of all data previously transferred on 
circuit 103 and/or circuit 118 has been 
completed. This circuit should be used 
with virtully all printers. 

Circuit 109, pin 8. This circuit is most 
commonly known as Data Carrier 
Detect, although its official name is 
Data Channel Received Line Signal 
Detector. This circuit is not often used. 
The direction is from the DCE. Signals 
on this line indicate whether the 
Received Data channel line signal is 
within the appropriate electrical limits 
as specified in the relevant 
recommendation for the DCE. The On 
condition indicates that the received 
signal is within the appropriate limits. 
The Off condition indicates that the 
received signal is not within the 
appropriate limits and a link would not 
be established. 

Pin 1. Pin 1 on RS-232 connector is an 
Earth link which is usually connected 
to the screen. It becomes useful when 
a cable is run for long distances. 
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GRAPHICS SCREEN EDITOR 
— The Graphics Equivalent 


of a Word Processor. 

Our NEW Graphics Screen Editor gives 
interactive access to all of our powerful 
graphics routines directly from the 
keyboard. 


FEATURES: — 


® Line drawing and deletion 

® Shading and area deletion 

e@ Addition and deletion of text 

@ Multiple character sets 

@ Picture save and load to and from disk 

@ Multiple Screens 

® Generation and use of symbol 
libraries 

® Polygonand conic section plotting 

e@ Cursor control from the keyboard 
or joystick 

@ FullScreen dump toa printer 

® Block move 


USES: — 
@ Electrical Schematics 
@ Building layouts 


® Infact anything that can be drawn 


Also available 

@ The Magus Graphics Board 

@ Memory Boards 

® Multifunction Board 

@ Microcosm Research’s Silicon Disk 

® Data Ace — The Outstanding New 
Data Base Management System from 
the US.A. 


Coming Soon — New Graphics 
Software from Magus 

@ Three Dimensional Surface Plotter 

® Business Graphics Package 

@ Tektronix 4010 Emulator 


All Magus Products Designed and 


Produced in Britain to the Highest 
Standards. 
Authorised Dealer Enquiries Invited. 
MAGUS COMPUTER 
SYSTEMS LTD 


Sopworth Manor, Sopworth Chippenham, Wilts SN14 6PS 
Telephone: 045 423 231 and 022 122 3576 


® Circle No. 162 


MICRO-COMPUTER 
MAINTENANCE 


APPLE 
IBM 


NATIONAL 
ON-SITE 
SIRIUS 24-HR. 
VICTOR CONTRACTS 


COMMERCIAL DATA SYSTEMS LTD. 


Telephone: 0268-710292 (ask for Sales) 


@ Circle No. 163 


YOUR OFFICIAL THAMES VALLEY 
DEALER. CONTACT US FOR ALL YOUR BBC 
MICROCOMPUTER REQUIREMENTS. 


WE SUPPLY 
SERVICE 
SUPPORT 

DEMONSTRATIONS 
ADVICE 
SALES 


FULL RANGE OF HARDWARE AND 
SOFTWARE AVAILABLE FROM 


P J MICROSYSTEMS 


14 WOOD END CROWTHORNE 
BERKS RG11 6DQ: 
Tel: (0344) 772351 


@ Circle No. 164 
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NOW REQUIRE 


DISTRIBUTORS 
WORLD WIDE 


FOR THEIR, 


FOR OLIVETTIS ET 121 ELECTRONIC TYPEWRITER 


Duplex has successfully developed and/or terminal for a computer, add communicate with other Olivetti 

two interfaces for Olivetti's ET 121 an extra 4,000 characters to the ET's word processors and typewriters, 
electronic typewriter — these one-line memory, enable the ET to and allow the ET 12] to be attached 
are currently being distributed to a telex tape punch/reader and 
exclusively by British Olivetti ao a tape cassette interface unit to provide 
themselves in the UK and Eire. The a, a5 infinite external memory. Foreign 
Duplex interfaces enable the ET to : = Eye keyboards and character sets can 

be used asa letter-quality printer me easily be accommodated. 


DUPLEX 
PLUG-ON STANDARD 


OCTET KSR/MSR . ET 12] 
INTERFACE | TYPEWRITER 
GENERAL PURPOSE/ WORD TELEX TAPE 


PROCESSING COMPUTER eee rey ei hy a. STATION OCTET-PO/PR 


THE OCTET 121 — KSR Ifyouare interested in becoming an exclusive 


distributor in your country for the Octet interfaces, am 
(Keyboard/send/receive) contact D. J. Winder at Duplex. Countries ofparticular THE OCTET 121 MSR 


interest include AUSTRALIA, NEW ZEALAND, HONG (Memory/send/teceive) 
4 aa Pan ~ a KONG, CANADA, ___ USA, MIDDLE/-~ EAST and most @ ANKSR featuresand 
@ RS232C Specification (TK& RX) EUROPEAN = @ 4000 Char. Workang Memo 
@ Three modes ofoperation (normalset up/Ksr) . @ Simple touse -EDITO! 
@ WHITE-SPACE-SKIP to increase print throughput up to 45 cps oo @ Five modes ofoperation. (Normal/telew/etter/setup/Ksr) 
@ Printer Pause/Resume Ke — q @ Battery-backup & Power-Fail-Safe. (Protects memory contents) 
@ True KSR (Ke arch vce) mode : @ Allows series products to be interconnected 
@ Keyboard SET-UP mode to change operating parameters m : @ Special FORM- FILLING facility using multiple ‘stop-codes’ 
non-volatile) @ Allocate up to 100 special phrases (paras or whole letters) 
Xon/Xoff, DSR/DTR, ETX/ACK handshalang protocols @ Standard ET 121 features retained at all tmes 


Communications Ltd. 


alee 


2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire, ENGLAND. TEL: (0455) 209131. 
OCTET is a trade mark of Duplex Communications. 


@ Circle No. 165 
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YOUR CHANCE TO 


WIN BUSINESS 
EFFICIENCY 
PRIZES 


ARE YOU 
COMPUTERISED? 


1M THINKING 
ABOUT IT 


CONGRATULATIONS! 


DID YOU KNOW? 
WE CAN SUPPLY 
A LARGE RANGE OF 

* COMPUTER SYSTEMS 

* SOFTWARE 

# COMPUTER ACCESSORIES 
* COMPUTER SUPPLIES 


WOULD YOU LIKE? 
* PROFESSIONAL ADVICE 
* A FREE DEMONSTRATION 


RING 01-761 3323 
FOR A CATALOGUE 
AND PRICE LIST 


RING 01-761 3323 
FOR AN APPOINTMENT 
AND CLAIM YOUR 
PRIZEI 


YOU WIN A SUPER PRIZE 
WITH YOUR FIRST ORDER 
— HOWEVER SMALL 


PRINTERS Min. SOFTWARE | 


Geri 


AND OTHERS 


30 NORWOOD HIGH STREET, 
LONDON SE27 SNR 
Tel: 01-761 0435/3323 
@ Circle No. 166 


90 


REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 


ie BEEBUG © 
BBC MICRO 


INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 


MEMBERSHIP NQW EXCEEDS 18.000 
18,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORT FOR THE BBC 


MICRO. BEEBUG MAGAZINE — NOW 62 PAGES INCLUDING NEW PRODUCT GUIDE SUPPLE- 
MENT — DEVOTED EXCLUSIVELY TO THE 88C MICRO. 

Programs — Hints & Tips — Major Articles — News — Reviews — Commentary. PLUS members 
discount scheme with National Retailers. PLUS members Software Library — a growing range of 
saftware from around £3.50 per cassette. 10 Magazines a year. First issue April 1982. Reprints 
of all issues available to members, 

June Issue: Program Features ‘Return of the Diamond’ a 16k adventure game, ‘Hedgehog’ a well 
implemented ‘Frogger’ type game, and Ellipto. Create your own off the shelf sound effects with 
Sound Wizard. Plus articles on Using Files, Rotating and Expanding Characters, Using Printers, 
and How to multl-pragram the User Keys. Reviews of The Hobbit Floppy Tape System, Adventure 
Games, and a Comparative Review of Wordwise and View. Plus FX Call Update. Disc Program 
Auto-relocatar, Wordwise Update, and more BBC Book Reviews. 

July issue: Games: Robot Attack (32k) and Anagrams, a 16k word game. Watching the Beeb.at 
work — & sample program to show your micro at work. An introduction to discs — what are they 
and are they worth getting. Balloons — a coloured animation, Make your micro speak like Kenneth 
Kendal. Bad Program Lister — lists programs even when the computer pronounces them ‘bad’ 
Reviews of Epson and Seikosha’s new printers. Five books of programs reviewed, plus more soft: 
ware reviews. using Files Part 4. A full disc sector editor program — to read and retrieve lost disc 
files., and how to modify Acornsoft’s Planetold. Ptus hosts of Useful hints, 


BEEBUG NEW OPERATING SYSTEM OFFER 
BEEBUG members can now obtain the new 1.2 OPERATING 


SYSTEM ROM at around HALF PRICE 
See BEEBUG Magazine February, March or Aprit for details. 

As a result of BEEBUG negotiations with Acorn the ROM now may 
also be offered by other user groups to their members. 
MEMBERS SOFTWARE LIBRARY + 
BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY 
offers members a growing range of software from £3.50 per 
cassette. 

1. STARFIRE (32k). 2. MOONLANDER (16k), 3D NOUGHTS AND CROSSES 
(32k), 3. SHAPE MATCH (16k), MINDBENDER (16k), 4. MAGIC EEL (32k), 5. 
Cylon Attack (32k), 6. Astro-Tracker (32k). 

Utilities: 1. Disassembler (16k), Redefine (16k), Mini Text Ed (32k). 
Applications: 1. Superplot (32k), 2. Masterfile (3k). 
13% discount to members on the excellent wordwise word processing 
package — this represents a saving of over £5.00. 


Send £1 00 & SAE tor Sample Make cheques to BEEBUG and send to: 
Membership UM £5.40 for six months BEEBUG Dept 5, 374 PO Box 109 
£9 90 for une year r 
Overseas one year only Baker Street, High Wycombe, 
Europe £16 00 Middle Fast £19 00 
menicas & Atvica £21.00 Bucks HP11 2TD. 
Counties £2760 St Albans, Herts, AL1 1AR 
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ATARI’ 


MICRO 
COMPUTING 
PROGRAMMING 
OPPORTUNITY 


WANTED 


experienced freelance assembler pro- 
grammers/organisation to convert best 
selling Arcade games for a variety of 
home computers. 


Interested? — Send sample of your work 
and details of your development equip- 
ment to: 
Mrs Karen Tarvin 
(Dept PC) Atari Ins. (UK) Inc 
Atari House, Railway Terrace, Slough, 
Berks SL2 5BZ 


@ Circle No. 168 
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WHAT USE A MICRO 
WITHOUT A PRINTER? 


NEW A.D.M. 80 COL. DOT MATRIX WITH 
TRACTOR FEED. BACKED BY ONE OF 
BRITAINS LARGEST MANUFACTURERS, IT IS 
NOW STOCKED BY US. 


SPECIAL LAUNCH PRICE 
£311.00 + VAT. Carriage £7.50 or collect from 
our warehouse. 


CROFTON ELECTRONICS LTD. 


35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513 Telex 295093 


® Circle No. 169 


EPROM PROGRAMMERS 


NE"BBC| PET = VIC_—Os APPLE. = ACORN 


MODEL A 2716, 2516, 2532, 2732, 2732A, 2764, 2564, 25128, 27128 nf 
£ 53.50 
£ 53.50 
ALL PROGRAMMERS CAN 


MODEL B 2716, 2516, 2532 

MODEL C 2716, 2516, 2732 

PET, VIC, ACORN MODEL A.B. or C. 
READ/PROGRAMME/VERIFY/COPY 

BBC, Apple Model A only. 

Full Software Tape supplied for your Computer 
PET OWNERS:- Free Programme for making your own Character Sets. 


PET SUPERBOARD 40 or 80 COLUMN £ 
®@ Select up to 8 ROM/Eprom, RAM/ROMS from any available ROM Socket. 
@No Wires, Switches or Soldering Required. 

@ Will except any combination of 2K or 4K ROM/EPROMS, RAM/ROMS. 

@ Select upto 8 of your own Character Sets 
APPLE VIA BOARDS @ The Via Board contains 1 or 26522 Via’s Single £27.90 
aa 6522 Via's contains: 2 x 8 bit Programmable I/O Ports. 1 x 8 Bit Shift Register Double 

.60 

@ Four Handshaking Lines CA1 CB1, CA2, CB2. Two Programmable Timers. 

@ Full 5622 Data Sheets supplied F 

ACORN MONITOR CHIP (2K) 

® 10 Commands to simplify Machine Code Programming 

@ Full Screen Editor. Repeat Key. Auto Entry Flashing Cursor. Tape Verify. 

@ Slow Scroll. Memory Fill, and many more. 


PET JEEE PRINTER BUFFER Available soon 

{EEE-Centronics -- RS232 

@ Free Your Pet from Printing 

@ The Printer Buffer receives all your Printer Data in seconds (5 sheets) Then outputs your 
Data while you type your next letter. 

@ 14K printer Buffer. 

@ Full IEEE to JEEE or IEEE to Centronics output. 

@ IEEE to RS-232 optional extra. S.A.E. for details 


CONNECTORS CHIPS 
PET IEEE User Port 2716 EPROM (2K) 
4 


£5.65 £4.00 
2532 EPROM (4K) 
£6 


§2.50 


C10 Cassettes (10) 

£5.00 

Eprom Eraser £40.00 
Eprom Eraser Timer 
£1 


-50 
2764 EPROM (8K) 0.00 
£8.00 


ALL THESE PRICES 
INCLUDE VAT AND 
P&P 


VIC User Port £5.65 
VIC Games Port £5.65 
Acorn Expansion Port 
£7.00 
PET Cassette Part 
{Crimp} i 
Orders over 100 £1.00 6522 VIA’S £6.50 
Please Add 15% VAT Plus £2.50 P&P to your orders: 


OFFICIAL ORDERS Welcome 


Clo COMPUTER INTERFACE DESIGNS 
4 ALBERT RD. MARGATE. KENT. (0843) 294648 


@ Circle No. 170 


6116 P.3 (2K) Static 
RAM £4.50 
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Britain's finest 
business software 
for the 
commodore 


Fully featured ledgers and stock control 
- for less than £100 per package! 


The Commodore 64 is the computer small businesses 
have been waiting for - inexpensive, reliable, witha large 
memory. Now there is Anagram business software for the 
64, full-scale proven 40-column sales ledger, purchase 
ledger and stock contro! developed from existing Anagram 
packages for larger machines. 

Anagram software uses no jargon, speaks to you in 
plain book-keeper's English, is extremely easy to 
understand. The packages for the 64 offer all the options and 
facilities any business is likely to need. 


Sales Ledger with invoice printing — £99 


Anagram Sales Ledger 64 maintains comprehensive 
details of each customer account on an open-item basis — 
each invoice remains on the account until it is paid. Handles 
up to 220 customer accounts, up to 20 lines per invoice, trade 
and settlement discounts. And you should see the reports! 


Purchase Ledger with Nominal Analysis — £99 


Anagram Purchase Ledger 64 is as comprehensive 
and full of features as the sales ledger, and is just as simple 
to use. Up to 150 supplier accounts with 50 nominals - posts 
invoices, credit notes and payments to each account. You 
can even analyse each invoice across 6 nominals plus VAT! 


Easystock — £75 


Easystock, like the Sales and Purchase Ledger 
packages for the Commodore 64, is designed to make 
computerisation straightforward for the businessman and his 
staff. Step-by-step menus ensure accurate stock records for 
up to 550 stock items with detailed up-to-the-minute 
reports. 


SEND THE COUPON FOR A LEAFLET AND DETAILS 
OF YOUR NEAREST DEALER 


Please rush:me your Commodore 64 software 
leaflet and the address of my nearest dealer 


Name 


Company 
Address 


Telephone No. 


JG = ANAGRAM systems [ 
Q) Sf 60A,Queen Street Horsham West Sussex RH13 54D j 
Te.(0403) 50854 58153 Telex:877986 


encores 
CRS es ee ee ee ee eee eee 
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WITH THE MOST advanced user interface 


available on any micro, 2Mbyte of software | 
coming with the machine and an £8,000 | 


price tag, the Apple Lisa might seem a little 
over the top for everday office use. In the 
March issue of Practical Computing 1 


wrote an extensive preview of the system | 


based on a couple of visits to Apple to look 
at the machine. Since then I have had the 
opportunity to use the machine at my own 
desk. 

Lisa comes with six software applications 
to do a variety of different office tasks, and 
they are substantial pieces of software. I 
have been using three of them — the word 
processor, the graphing and the drawing 
tools — to produce copy for this issuc. 

Physically, the Lisa does not look 
particularly unusual. It consists of three 
| off-white boxes; the main unit contains the 


22 


_ more than 
just a pretty 


interface 


Apple's Lisa is certainly an impressive 
machine, but is it a practical one? Jan 


screen and floppy-disc drives; there is a 
separate keyboard; and a third unit 
contains a 5Mbyte hard disc. Inside the 
main unit is a 16-bit 68000 chip and | Mbyte 
of internal RAM. The two built-in floppy- 
disc drives and the separate hard disc unit 
provide a total of 6.7Mbyte of on-line disc 
storage. 

In addition to its keyboard the Lisa has a 
mouse pointing device. It is used in 
conjunction with the Lisa’s high-resolution 
screen in almost all interactions with the 
machine. The mouse is a small box with a 
button on top. Set into the underside of the 
mouse is a ball which senses movement of 
the mouse on the desk. As you move the 


mouse a pointer moves on the screen; you | 


use the mouse to control the system by 
pointing to and manipulating symbols on 
the screen. 


Stobie gives his verdict after two 


weeks with a Lisa in the office. 


You start a session with the Lisa by 
turning on the hard disc and inserting a 
floppy diskette into one of the drives in the 
main unit. The hard disc takes several 
seconds to get up to operating speed and 
check itself out. Like most hard disc drives 
used with micros, it has a non-removable 
disc permanently mounted inside it, so 
some discipline over keeping back-up | 
floppies is advisable. | 

Turning on the main unit causes the 
system to carry out a series of diagnostic 
tests, displaying a set of graphic symbols to 
show how the system checks out. Then the 
hard disc clacks, and after a delay puts upa 
screen representing the Lisa desk top as you 
left it when you last switched off. This 
process can take anything up to a minute. 

It is easy to print out an exact dump of 

(continued on page 94) | 
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1317 blocks free out of 1643. Backed up. never 


Practical Computing August 1987 
lan Rovie 


7 June 83 13.40 


Mare than just a pretty interface 
the well behaved Apple Lisa 


Aoole’s Lise is premarsecle enc Very imeressive machine Cut us ft really @ orecticel | 


workeoa, maching? with 2 megabytes of software coming with the mecpine. the most 


Figure 1. The screen looks something like Figure 2. Moving the pointer over the Figure 3. The Lisa Review document 

this when you first start the system up. diskette icon with the mouse and clicking stored on the diskette has been opened by 
The grey area represents a desk top, with it opens up the diskette icon into a moving the pointer over the Lisa Review 

a number of graphic symbols called icons | window revealing what is on the diskette. | item and clicking the mouse button. 
scattered on it. Opening the Lisa Review window 


automatically loads the document into 
memory and brings the word-processing 
software into operation without the user 
having to issue any conventional 
operating system commands. 


Format ¥ Page Layout FFite7Print Edit Search BODO Format t Page Layout 
: es Oy eal ~ 1 Plain Text  @P 

Underline « 

Bald eB 

Italic é! 

Superscript 

Subscript y 


Lisa Review 
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lan Stobie 


17 June 83} Select Ali of Document A 


17 June 63 13.40 
15 Pitch Gothic 

12 Pitch Modern 

12 Pitch Elite 

10 Pitch Modern Mike eee 
10 Pitch Courier 

PS Modern Lisa 

PS Boldface 

1/4 inch Modern 


1/4 Inch Classic ' 
WARM oeeeve Machine, but fs It really 6 pred 
f 


1/3 inch Classic Buing with the machine, the most advanced) 


More than just a pretty interface More than 


- the well behaved Apple Lisa 


‘ iT 
Apple's Lisa is a remarkable and very impressive machine, but is it really a practical 4 Apple's Lisa Is a re 


chine? With 2 megabytes of software coming with the machine, the most imachine?. With2me 


advanced user interface available on amicro, and an almost £8,000 price tag isn't It all abit | 


gona pang alooost £8 000 orice te 5 a pwr tbents. 
: 3 on | 
Lisa Review Preferences | cuupooar of lwasteoasket 
Figure 4. The words along the top of the screen are menu titles. Figure 5. The Type Style menu provides a wide variety of 
When pointed to, the menu pops down and commands can be typefaces for use with the dot-matrix printer. The ticks show the 
chosen to act on selected portions of the text. Here the word present style of the selected, highlighted, text. Any other style 
“workaday” Is being cut from the document. can be selected simply, using the mouse to highlight it. 


File/Print Edit Search Tupe Style Format ¥ Page Layout ' WialcyAgaines Edit Search Type Style Format Page Layout 
Lisa Review Lisa Review 
Lisa Review The underlying philosophy is besed onthe idea that people are not ignorant. When the 
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Do you really want Liso Review to revert Ceancei_) 
lan Stobie | to the version soved 1 hour ago? 


17 June 63 13.40 To leave the document as it is now, 
click Cancel. 


Once you click OK, you will not be able 


More than just a pretty interface aoe ne Cheon 
Indo. 
= the well behaved Apple Lisa Price: £7,950 for system with ] Mbyte of RAM, two GOK floppy drives, a SMby 
hard disc, and the Lisa’s integrated office system software. This includ 
7 
“ Lisawrite, Lisagraph, Lisadraw, Lisacalc, Lisaproject, and Lisalist 
Apple's Lise is a remarkable and very impressive machine, but is it really a pra The system under also had the apple dot matrix printer, price £42, a 
Imachine? With 2 megabytes of software coming with the machine, the most advance! 
cS | 
° Lt il ) | 
[ctipooara} [Pronie} Lisa Review povars 
Figure 6. The highlighted text has been changed from italic, bold Figure 7. Lisa help and error messages are displayed in a large 
1/4 Classic to itallc, bold 1/3 inch Modern. The change occurs box across whatever you are doing on the desk top. They are 
instantly. As you release the mouse button the menu pops up very intelligent. Here the system is responding to an order to | 
out of the way to reveal the new style. abandon an edit by checking if you really want to revert toa 


previous version, using the clock to jog your memory: 
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(continued from previous page) 

whatever is on the screen on the dot-matrix 
printer, so we have been able to illustrate 
many of the points I am discussing. The 
grey area on the screen represents a desk 
top, with a number of graphic symbols 
called icons scattered on it. The desk top 
shown in figure 1 is fairly empty, because I | 
left it tidy before switching the machine off 
at the end of the previous session. 

The icons represent various things in the 
Lisa system, including physical storage 
devices like the diskette and hard disc, 
information like the system preferences 
currently set, tools like the Lisawrite word 
processor, and documents and folders. 


Edit Type Style Page Layout Format 
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Within the Lisa system all these things are 
handled within the terms of a consistent 
metaphor of the desk top. 

The underlying philosophy here is that 
people are not ignorant. When they come 
to a computer system for the first time they 
bring with them all the learning and 
experience from other areas of their lives. If 
a computer system can be made to resemble 
something people already know then they 
will already know a lot about how to use it. 
The tool for making such computer systems 
is metaphor — hence the Lisa desk top. 

The arrow pointer is what moves as you 


| move the mouse around your real desk top. 


Moving the pointer over the diskette icon 
and clicking the button on top of the mouse 
opens up the diskette icon into a window. 
This reveals what is on the diskette, again 
represented as a set of icons. In figure 2 | 
have documents called Tandy Review, 
Tandy Spec and Lisa Review on my 


tter 


diskette, plus some other things. Word- 
processing documents are represented by 
icons which resemble writing paper, while 
my graph file of general-election results is 
on graph paper. The diskette also contains 
a pad of drawing paper and a pad of writing 
paper, as well as some folders to file things 
away in. 

To start word processing a document all 
you have to do is open it, again using the 
mouse. Opening the Lisa Review 
document, for example, automatically 
loads the right document into memory and 
brings the word-processing software into 
Operation without any conventional 
Operating-system commands being 
necessary. 

The Lisa is very consistent. The window 
into the Lisa Review document is very 
similar in format to any other Lisa window. 
The title appears along the top, and a 
border contains various control boxes 
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Figure 8. Lisagraph paper is for preparing graphs. As values are 
typed into the table the graph is automatically changed and 
redrawn. Data can be displayed in several different ways, 
selected from the pull-down graph menu. 


Figure 9. The graph Is printed out by selecting the appropriate 
option from the file/print menu. Since you can try out different 
format charts easily you can usually find a clear way of bringing 
out the point you wish to make with your data. 
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Figure 10. The election graph can be further beautified by 
transferring it via the clipboard to Lisadraw paper, where all the 
drawing tools can be put to work on it. The symbols down the 
left-hand side represent different ways of using the mouse to 
draw. 


Figure 11. The finished graph as printed out. Lisadraw has been 
used to move words, change type styles, thicken lines and add 
shading. 
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which allow you to control what you are 
viewing. The arrow boxes, for example, are 
used for scrolling. To move the document 
up one line you simply move the pointer 
over the appropriate arrow and click once. 
Two clicks move it two lines, and so on. 
The page boxes next to the up and down 


arrows move you around a page at atime. | | 


You can also move the whole window, by 
pointing to the top left corner and holding 
the button down as you move the mouse, or 
shrink the window using the control box at 
the bottom right. It may sound complex, 
but you rapidly get the hang of working this 
way. The mouse system is like driving a car: 
you look at the road, not your hands on the 
wheel, yet you are still capable of very 
precise control. With the mouse you just 
look at the screen, and your actions become 
accurate and automatic within a couple of 
days. 

The words along the top of the screen are 
menu titles. When you point to one of them 
a menu pops down, and commands can be 
chosen to act on selected portions of the 
text. You select the text you want to act on 
beforehand, by dragging the pointer 
through it with the mouse button held 
down. In figure 4 the word ‘‘workaday”’ is 
being cut from the document. 

For the first few days the Lisa is very 
exhilarating to use. Not much work gets 
done, as it is such a fine toy to play with. 
But once the novelty wears off this becomes 
less of a problem, and it becomes just 
another office tool, albeit one which makes 
everything else seem very dull. 

An abiding problem is the Lisa’s 
response time. It may be that the 
development version of the software on the 
system we were provided with is slower 
than the eventual release, a; it still contains 
diagnostic code. Loading a document could 


minute. The Lisa is doing a lot of 


| processing to support its nice user inter- 


face. 

Lisadraw documents were generally the 
slowest, even from the hard disc, with 
many disc accesses necessary to bring up a 
simple drawing. Once a graph, drawing or 
document was in memory there were few 
delays, but I couldn’t help feeling that the 


Lisa, with its !Mbyte of RAM, would bea ! 


better machine with SMbyte of RAM © 


Prdimtens 


Potters 
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Specification 

System includes: 1 Mbyte of RAM, two 
850K floppy drives, a 5Mbyte hard disc, 
and the Lisa’s integrated office system 
software. 

Standard Software: Lisawrite, Lisagraph, 
Lisadraw, Lisacatc, Lisaproject and 
Lisalist. 

Price: £7,950. 

U.K. Distributor: Apple Computer (U.K.) 
Ltd, Eastman Way, Hemel Hempstead, 
Hertfordshire, HP2 7HQ. Telephone: 
(0442) 60244. Lisas will be available in 
volume in August. 

The system under review also had-the 
Apple dot-matrix printer, price £425, and 
printer interface card at £160. A 
daisywheel printer is available from 
Apple at £1,350. 


instead of, or as well as, a hard disc. Lisa’s 
68000 processor is capable of addressing up 
to 16Mbyte, so this enhancement is a real 
possibility at some future date. Lisa 
represents the current state of the art, but 
how easily we are spoiled. 

I did not like the mini-floppies These 
double-sided 5.25in. discs are of an unusual 
design, with two slots cut in them instead of 
the usual one. Apple says this was done to 
make them more reliable, as the 
conventional arrangement for double-sided 
disc drives has two read/write heads 
pressing against the disc from opposite 
sides, and unequal pressure can distort the 
recording medium. The problem with the 
Apple solution is that it is easy to get your 
fingers all over the recording surface, which 
introduces dirt as another possible source 
of disc failure. What Apple has gained on 
the high-technology roundabout it has 
immediately lost on the human swings. It 
would help if the new format discs had the 


| Outer cover in a contrasting colour to the 
take five or six seconds, saving up to half a 


recording surface. 

The Lisa encourages spontaneous 
methods of work because all the tools are to 
hand. As well as the features | have been 
using it includes the Lisacalc spreadsheet, 
Lisalist database and Lisaproject 
scheduling tool. It is rather like VisiCalc 
written very large — you can try things out 
and then undo them. Since this is true of all 
the Lisa applications, not just the 
spreadsheet, there is a major gain for the 
user. 


Pralgtens 


Some examples of printed output from Lisadraw. 
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Lisa is supposed to be a completely | 
integrated environment, with data readily 
transferable between the different Lisa 
tools. yet | found there were things | 
expected to be able to do but could not. I 
was able to transfer a graph prepared on 
Lisagraph paper across to Lisadraw paper 
for further work, but | could not copy the 
same graph across to a Lisawrite 
document, where I actually wanted it. 
Instead I got a message on the screen, 
confirmed in the manual, that only text can 
be copied on to a text Lisawrite document. | 
hope this is a temporary limitation, as the 
whole design of the system leads you to 
expect you can do this. I checked with 
Apple and was told the initial August 
release of Lisawrite will only be able to ac- 
cept data from Lisacalc. 

I did have limited success in copying text 
from a Lisawrite document on to a piece of 
Lisadraw paper. The restriction here is the 
size and shape of the drawing paper. I kept 
getting messages that told me to keep text 
clear of the paper boundary, as the drawing 
tool has none of the wordwrap features 
found in Lisawrite. 

Lisa has been criticised as overpriced, but 
the price is not as steep as it seems. If Apple 
were to Sell the basic system with I Mbyte of 
RAM and its two floppy drives for around 
£4,000, then charge for the 5Mbyte Profile 
hard disc and each of the application tools 
separately, it would not seem exceptionally 
expensive. Apple is probably right to 
bundle the prices together since the whole 
Lisa concept is to integrate all the software 
applications into a consistent user 
environment and hide the hardware behind 
a metaphor of a graphics desk top. 

The main software development 
environment for the Lisa is to be based on 
Pascal. It will include an extensive library 
of routines to enable independent software 
writers to produce applications which 
interact with the user in a way consistent 
with the rest of the system. Cobol and Basic 
will also be available. None of these 
products was available for review. 


Conclusions 

@ The Lisa is a very impressive system. It is 
both powerful and easy to use. 

@ First-time users around the office were 
able to do some tasks very soon after 
coming across the machine. 

@ Response time could be improved. Even 
with the hard disc, loading and saving some 
types of data took too long for what is 
meant to be the ultimate user-friendly 
system. 

@The three applications reviewed 
Lisawrite, Lisagraph and Lisadraw — are 
all powerful and easy to use. 

@ The Lisa is a true personal computer; it 
makes computing power directly available 
to the individual user with as little fuss as 


possible. 


@ Not everyone wants or can afford the 
Lisa, but the ideas behind it are already 
reshaping the way people expect computer 
systems to behave. 


5 


TANDY 100 


A computer which will be there when you need it most, tested by Ian pail: 


TANDY’S MODEL 100 is a battery-powered | 


portable computer with a proper full-size 
keyboard and liquid-crystal display. By 
current standards of LCD technology the 
display is very large: it can show eight 
lines of 40 characters. The other 
distinctive thing about the Model 100 is 
that it comes with an unusually large 
amount of software in ROM, and 
includes a Microsoft-written text editor in 
addition to Basic. 

The Model 100 looks a bit like the 
Epson HX-20 portable, the obvious 
machine to compare it with. The Model 
100 ranges in price from just under £500 
including VAT, for the minimum 
configuration with 8K RAM to £730 for a 
32K RAM system. The Tandy is therefore 
slightly more expensive than the Epson, 
which costs £462 for a 16K machine, but 
then big LCD arrays are not cheap. 

The Tandy is the slightly lighter 
machine, weighing just under 4lb, but 
both computers fit a full-size, full-travel 
keyboard on to a roughly A4 size 
package. Tandy has opted for the super- 
large display which occupies the whole of 
the top part of its machine above the 
keyboard, in the space where Epson fits 
its smaller four-line by 20-character 
display, on-board mini-printer and 
optional micro cassette drive. With the 
Tandy machine you use an external 
printer and an ordinary external cassette 
recorder. 

The large display and _ text-editing 
software makes the Tandy an obvious 
candidate for use as a portable word- 
processor. The Model 100 has an 
RS-232C interface as standard and built- 
in communications software. It should be 
possible to download files on to other 
machines for more sophisticated word 
processing. 

It is probably fair to say that Tandy 
products do not have an outstanding 
reputation for finish, but the Model 100 is 
built for Tandy by Kyocera in Japan. It is 
very well made and generally pleasant to 
handle. The casing is made of strong 
plastic in off-white and black. 

The keys themselves and the screen 
surround are black. To the right of the 
screen is the Tandy Radio Shack logo, 
incorporating the TRS-80 legend which 
Seems to be becoming like Heinz’s 57 
varieties as an intrinsically meaningless 
badge of corporate identity. 

Just below the badge is the battery-low 
indicator. When it lights up you have 
roughly 20 minutes of battery power left. 
A panel underneath the machine pulls off 
to reveal four AA batteries. They can be 
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| 


changed without losing the contents of 


memory because the Model 100 has a 
second set of rechargeable NiCad cells 
hidden away inside. The first thing the 
Model 100 does when a new set of AA 
batteries is installed is top up this reserve 
power source. 

When you exhaust your main batteries 
the warning light goes on, and about 20 
minutes later the machine stops 
functioning. The reserve NiCads give you 
at least a further eight days with memory 
preserved intact to fit some new ones, 
according to Tandy. The Model 100 is 
fitted with a 6V DC socket on the side so 
you can run it off an optional mains 
adaptor, cost £8, if you prefer. 

A quick look round the outside of the 
machine shows that it is well provided 
with connections to the world, as befits a 
portable machine. As well as the RS-232C 
communications interface there is a 
parallel printer port and a DIN-style 
socket for connecting to a domestic audio 
cassette recorder. There is also a bar-code 
reader connector of the HP pattern, 
indicating that this is a machine designed 
with business as well as purely personal 
use in mind. 

Next to the cassette socket is a closed- 
off hole in the casing which on U.S. 


Benchmarks 


Turning on the machine brings up the main menu, including date and time. 


machines has a direct-connect telephone 
Modem socket. Unfortunately this is not 
available in the U.K., and the circuitry to 
support it has been removed. One day 
British Telecom may give approval to this 
type of device, but Tandy does not seem 
to want anyone to jump the gun. 
Underneath the machine a second panel 
pulls off to reveal a ROM socket and a 
40-pin external bus connector. The ROM 
socket will take a 32K module which will 


‘switch the existing 32K of ROM out of the 


Model 100’s 64K address space when 
installed, so it looks ideal for customising 
the Model 100 for special-purpose 
applications. 

Turning the machine on brings up the 
main menu. Next to the On-Off switch at 
the right side of the Model 100 is a 
knurled wheel, which can be used to aim 
the display electronically to suit your 
viewing angle. It provides excellent 
contrast. Liquid-crystal displays are much 
less tiring to look at than TV-type 
cathode-ray tubes, so let’s hope the 
technology continues to advance. Epson 
has recently demonstrated a pocket TV 
with flat, colour LCD screen, so clearly 
there is plenty of research going on. 

The T-100 represents the current state 
the display art in reasonably 


of 


The table shows the time in seconds to run eight standard Basic routines. The 
benchmark routines test out various typical tasks, each repeating an appropriate 


set of Basic statements 1,000 times. 
1 2 3 4 


10.1 


Tandy Model 4.8 


100 
HP-75C 25 
Epson HX-20 2.6 
Sharp 16 

| PC-1500 
IBM PC 


4.4 


1.2 
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Av 
67.1 


5 
31.4 


6 7 8 


323.0 
130.0 


132.0 
510 


37.1 
51.5 
211.5 


23.0 
36.2 
178 


31.0 16.9 


inexpensive consumer products. Each 


character is made up on a seven-by-five | 


matrix of dots, lower-case letters having a 
one-dot descender. For graphics any of 
the screen’s 15,000-plus dots can be 
individually addressed, giving 64-by-240 
dot graphics. 

The main menu shows the current date 
and time — which updates every second 
as you watch it — and the amount of 
memory free to the user. It stands at 
21,446 bytes free on the 24K model if you 
have no files of your own in memory, 
5,062 bytes on the 8K model. 

The menu also shows a directory of all 
the files in memory, both yours in RAM 
and the ones the system comes with in 
ROM. They are: 
® Basic, 

@ Text, the text editor, 

@ Schedl, the appointment scheduler, 

@ Address, the address list program, 

@ Telcom, used with the RS-232C for 
computer-to-computer communications. 
There are 19 free slots for your own files, 
which can be Basic programs, text files or 
machine-language files. 

You select from the menu by typing the 
name you want, or more rapidly by 
moving the cursor over the appropriate 
file name. The four cursor-control keys 
are on the right of the row of special keys 


| positioned just under the display. 


The keyboard has a very nice feel to it. 


For fast typing | prefer the Model 100 to | 


the Epson, which also has a very good 
quality keyboard. The Tandy layout is 
closer to what appears to be the emerging 
standard, recognisable by the large Enter 
key. The numeric shift key to the right of 
the keyboard redefines the U,I,O,J,K,L 
and M keys to give numbers so that you 
have, in effect, a numeric keypad in the 
middle of the keyboard when you want it. 
The Graphics Shift key gives you access to 
39 special graphics characters, and a set of 
block graphics characters can be reached 
with the ordinary Shift key. 

The editor, called Text, is a simple but 
useful word-processing program. You can 
enter, alter, move, duplicate or delete 
blocks of text with it, storing the finished 
product in RAM or on tape, or sending it 
to an external printer. Text makes 
extensive use of the function keys F1 to 
F8. Hitting the key marked Label brings 
up on the bottom line of the display 
definitions of what the function keys do 
— Find, Load, Save, Copy, Cut, Select 
and Menu. 

To move a block of text you position 
| the cursor at the start, hit the Select 
| function key, move the cursor through the 
| text, which highlights it, and then hit the 
Cut key. The text disappears, but if you 
then move the cursor to the new position 
and hit the Paste key it reappears in its 
new location. 

Text is quite a handy piece of software. 
You can enter any printer control code 
easily, and can also use it to edit Basic 
programs as well as ordinary documents. 

(continued on next page) 
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(continued from previous page) 


The package ‘lives in ROM and is 
therefore always available with the 
minimum of delay, which encourages 
spontaneous memo writing. Obviously 
there are limitations compared to a disc- | 
based word processor: you cannot do 
find-and-replace operations and, more 
seriously, you cannot have double or 
triple line spacing. 

Sched! is a simple notebook program 
that lets you find messages you have 
written to yourself by time, date or 
content. The program operates on a Note 
file you create with Text, carefully 
observing the required format. When 
using Schedl to find messages you can 
search either by entering a time, date or 
character string, or by browsing through 
the file. You may have only one Note file 
in memory and Schedi makes no use of 
the built-in calendar clock, so it is a very 
limited program, but still useful. Hewlett- 
Packard’s HP-75C probably remains 
unchallenged as the portable machine 
with the most powerful general diary and 
scheduling features built in. 

Address works in a similar way to 
Schedl, with a text file you have to set up 
called Adrs. Again it is very simple, but it 
lets 
numbers easily. Because both programs 
reside in ROM, with their files in RAM, 
they are rather more useful than they 
sound because everything happens 
quickly. You simply turn the machine on, 
select the appropriate new option, hit a 
function key and type in your search 
string. 


you find addresses and phone | 


Telcom lets you use the Model 100 to 
send and receive information from 
another computer system. Although the 
U.K. model does not have the built-in 
telephone Modem .it does have the 
RS-232C, so the Model 100 can be used 
with similarly equipped TRS-80 
computers and other machines with the 
right interface and software — perhaps 
via an acoustic-coupling Modem. Text 
files can be transferred to a Tandy Model 
II and edited with Scripsit, for example. 

Once you have selected Telcom from 
the menu you can configure the RS-232C 
in various ways, Setting a baud rate in the 
range 92 to 19,200 and specifying word 
length, parity and stop bits. Hitting 
function key 4. puts you into terminal 
mode, where you can transfer incoming 
data into a standard Model 100 RAM file, 


echo it to an external printer, or transmit | 


your own data. 

The Model 100’s Basis is a very full 
version similar to Microsoft’s other recent 
Basics. The maximum numeric precision 
it can handle allows you numbers with 
exponents ranging from -64 to +62, 
displaying them with up to 14 significant 
digits. The Basic includes Print Using for 
business-like output formatting and On 
Error and On Time$ Goto statements. 

The specific Model 100 hardware is 
generally well complemented by the Basic. 
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Four AA batteries power the Tandy 100, with rechargeable back-up to maintain RAM. 


The LCD screen is well supported with 
PSet, PReset and Line commands. The 
Line command even boasts a box fill 
parameter, so for instance 
LINE (3,3) — (30,40),1,BF 

produces a dark rectangle at the 
appropriate place on the screen. The 
sound command includes pitch and 
duration parameters. 

An unusual and impressive Basic 
statement is the On Key Gosub, which is 
followed by a list of line numbers. Hitting 
one of the eight function keys while your 
program is running will cause a branch to 
the appropriate Basic routine from the list 
of line numbers. This powerful feature is 
only really possible because the Modei 100 
is built around a chip with good interrupt- 
handling features — the 80C85, which is 
the low power-consumption version of he 
8085, itself an evolved member of the 
eight-bit 8080 family. 

Benchmark tests show the Basic to be 


Specification 

CPU: 80C85, eight-bit CMOS 8085 look- 
alike, running at 2.4MHz_ 

ROM: 32K containing Microsoft-written 
Basic, text editor, address list, 
appointment scheduler and 
communications software 

RAM: 8K expandable to 32K 

Size: 300 by 215 by 51mm. 

Weight: 1.36kg. 

Power source: Four AA batteries or 
equivalent, or 6V DC. Internal NiCad 
back-up batteries are fitted as 
standard, AC adaptor is optional extra 


_| Display: elght-line by 40-character liquid 


crystal, measuring 194 x 53mm. Each 
dot of the display is individually 
addressable, giving 64-by-240 dot 
graphics 

Keyboard: full-size QWERTY layout, full- 
travel keys; eight programmable 
function keys and etght other special 
keys 

Manufacturer: Kyocera, Japan for Tandy 
Corporation 


| |U.K. price: (inc VAT): £499 for 8K version, 


£649 for 24K version, £80 for 8K RAM 
upgrade kit 

U.K. distributor: Tandy Corporation, 
Tameway Tower, Bridge Street, 
Walsall, West Midlands WS1 1LA. 
Telephone: (0922) 648181 


quite fast, considering it is running on a 
CMOS machine. Although the Epson 
HX-20 has a better average figure, on 
most of the benchmark routines the 
Tandy was a little quicker, the average 
being brought down by slower 
trignometric functions. 

The documentation to describe all these 
features is good. The system comes with 
two manuals, a comprehensive 200-page 
spiral-bound A4 book and a pocket-size 
50-page reference guide. The larger book 
describes setting up and using the 
applications programs in a simple way, 
and then goes off into a detailed reference 
section on the Basic, followed by 
technical appendices. The reference guide 
is very clear. All that is missing is a 
tutorial guide to Basic, but possibly books 
for other Tandy. machines with similar 
versions of the language would fulfil this 
need adequately. 

Battery-powered portable machines are 
clearly becoming powerful enough to 
attract a whole range of users. Tandy’s 
other portable, the PC-2, is an excellent 
machine which is better known in the 
U.K. as the Sharp PC-1500. The Model 
100 may at some stage appear on the 
market through another channel under 
another brand name in a similar way. 


Conclusions 


@ Battery-powered portables are becoming 
increasingly: powerful and useful. The 
Model 100 with its very large eight-line by 
40-character display and _ excellent 
keyboard marks the latest step forward. 
@ Tandy machines have not always been 
renowned for finish, but the Japanese- 
made Model 100 is generally well built and 
finished. 


| @ Tandy is tikely to sell the machine as an 


out-and-out. home machine and as a 
personat machine for professionals. In 
both roles it should do well. 

@The Model 100 will only be available 
from Tandy and Radio Shack stores, not 
from specialist computer dealers. This 


| probably gives the Epson HX-20 the edge 


in high-volume fleet sales to large 
companies with special-purpose software 
added on. Q 
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HOW CAN YOU MAKE 
AN INTELLIGENT DECISION 


Ten years is along time in the computer 
business. 

And ten years’ success at the most 
demanding end of the business, the OEM market, 
says a lot about Cifers capability. 

The microcomputers and intelligent 
terminals we are making today have a power, a 
flexibility and an upwards capability which makes 
it unlikely they will be outgrown or outdated in the 
forseeable future. And we can see further ahead 
than most people. 

A vast range of compatible hardware gives 
Cifer systems functional abilities which are well 
beyond the scope of other equipment inthe same 
price bracket. In fact, you could say we start where 

the others leave off. 

And as every piece of equipment is British 
designed and British made, you don't have to go 
halfway round the world for good customer 
support. 

Before you make the key decisions, find out 
about the most intelligent terminals and 
microcomputers in the market. 


ACIFER 


HOW CAN YOU MAKE AN INTELLIGENT 
DECISION WITHOUT US? 


Factory and South Western Sales 
Avro Way, Bowerhill, Melksham, Wilts. 
Tel: Melksham (0225) 706361. 


Northern Area-Sales 
Tel: Nottingham (0602) 410557 
South Eastern Sales 
Tel: 01 935 4437 
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®@ Circle No. 172 


| IF-YOU WATCHED Making the Most of the | protrudes in front of the bumpers and is | whole device has been designed in a 
Micro on BBC TV you will already have | therefore quite likely to hit obstacles modular fashion and is casy to take apart, 
seen the BBC Buggy demonstrating the | before they do. The sensor has obviously | add to or rebuild in new configurations. 
principles of computer control. been mounted to make it easy to adjust its The machine is to be sold together with 

The Buggy was designed by Mike | height, but it isa point on which thc design | 13 programs, which are all easy to use if 
Bostock, Technology Manager of the | could be improved. The Buggy is equipped | rather simple. They are intended to show 
Newcastle-bascd Microcomputers in| with a pen-up, pen-down mechanism, | you how the Buggy is used and to 
Education Project. Its body is a >in. cube | which allows it to hold a pen and trace its | encourage experimentation with the Buggy. 

' made-from Fischer Technic paits, and it is | route. The test progi:am checks that the Buggy is | 
driven’ by two independently controlled The control circuitry is contained on two | set up correctly and that all the sensors 
stepper motors. It is controlled by signals | printed-circuit boards. One is on the top of | work. It may also be used to set the height 
from on-board sensors and by prograins | the Buggy itself, and collects the input | of the bar-code reader, which has to be 
run on the BBC Micro Model B. | signals from the sensors and distributes | adjusted so that the value displayed by the 
Production models of the Buggy are not yet | power to the stepper motors. Its connected | program changes significantly when the | 
on sale — the projected price is £165. by along 16-wire ribbon cable to the second | Buggy is lowered on toa white background. 

The sensors include two microswitch | board, which is in turn connected to the A simple program called Switch shows 
collision detectors operated by a split | power outlet, user port and analogue port | how to program the Buggy in Basic. You 
plastic bumper. They arc intended for } of the BBC Micro. It can be mounted in a | drive the Buggy using the arrow keys. If its 
detecting obstacles, though quite a lot of | rack but may conveniently be taped tothe | motors are both turning in the same 
pressure is required to operate the bumpers | top of the BBC Micro with the cables tuck- | direction the Buggy moves either forwards 
wecause of the resistance of the plastic | cd away bencath it. An eight-LED display | or backwards. Turning the motors in 


hinges. shows the stgnals being scnt out or rec- | opposite directions makes the Buggy spin 
There is a light detector, and an infrared | cived fromthe Buggy. on its axis. The prototype system seemed to 
| transceiver. similar to the device used in The Buggy has been constructed from | have been wired incorrectly: pressing the 


supermarket bar-code readers, which can | readily available parts. so it should be casy | Left Arrow key sent it turning to the right 
be used to follow black or whité lines. It | to rcplace those lost or damaged. The | and vice versa. 


BBC BUGGY 


David Watt is on the move with a computer-controlled trolley to interface with the 
BBC Micro, and the software to run it. 
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The wheels are driven independently by stepper motors. 


The program Memory Switch is very 
similar to Switch, except that it records the 
route the Buggy follows. You can instruct it 
to return home and then retrace the route, 
or follow a new route. The program 
demonstrates the accuracy of the stepper 
motors: I sent the Buggy on a route about 
two metres long, marked the final position, 
returned to the original start position and 


retraced the route. At the end of this | 


sequence the Buggy was about 25mm. from 
the position I had marked. If you want to 
draw a map of the Buggy’s route on the 
screen as it is driven around you can use the 
Recorder program to do so. 

A program called Snail is used to prepare 


| a series of coded instructions to drive the 


Buggy. For example, 
L20, F10, R90 

means left 20 degrees, forward 10cm. right 
90 degrees. The route is then mapped on the 
screen as in Recorder. By using Route 
Planner you can plot the route on the screen 
first, then instruct the Buggy to follow it. 

The program called Explore for Object is 
supposed to demonstrate some of the 
principles of artificial intelligence. The 
Buggy is programmed to use the collision 
detectors to locate an object and work out 
its size and shape. Its shape is then 
displayed on the screen. The object has to 
be firmly fixed or the Buggy is likely to push 
it out of position. There also is a tendency 
for the Buggy to slip when it hits the object 


because of the resistence of the bumper | 


hinges. The bar-code reader has to be 
moved out of the way of the bumpers for 
this program. A similar program called 


Explore for Wall determines the size of the | 


area in which the Buggy is placed. 
According to the rather primitive 
documentation supplied, Sunseeker is 
supposed to direct the Buggy to seek out a 
light source, negotiating objects in the way. 
When I used it, the Buggy just turned in a 
circle until it located the direction of the 
brightest light; it made no attempt to 
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A light detector, similar to a bar-code reader, protrudes beyond the front bumpers. 


negotiate any obstacles or to look for a 
brighter source. Man Versus Buggy is 
similar, but here information is displayed 
on the screen and you may control the 
Buggy with the arrow keys. The idea is to 
see how well you can do compared to the 
Sunkseeker program. 

The Line Follower program was 
demonstrated on the TV show. It uses the 
bar-code reader to follow either a black line 
on white background or white line on 
black background. John Williams of 
Economatics, the company supplying the 
Buggy, advised me that the Buggy was best 
at following a line of black electrician’s 
tape on a white Melamine board. 

Two programs, Barplan and Tin Pan 
Alley, are designed to use the infrared 
detector to read special bar-coded cards, 
which were not supplied with the review 
Buggy. A set of cards should be included in 
the package when the machine goes on sale. 

There were some problems with the 
software control of the motors. Beside the 
Left and Right Arrow keys being inter- 
preted the wrong way round, pressing 
two keys at the same time made the Buggy 


Review 


vibrate back and forth without going 
anywhere. The stepper motors tended to 
heat up after a time, though I understand 
the software is being adapted to switch off 
the motors when they are not in use. 


Conclusions 

@The Buggy should be attractive to 
schools, laboratories, universities and 
home enthusiasts. It is a splendid teaching 
aid and experimental device, particularly as 
it is so easy to build into different 
configurations. 

elt might be built in different 
configurations for use in some light- 
engineering applications, for control of 
certain types of laboratory experiments or 
for developing aids for the physically 
handicapped. 

@ The circuit boards should be enclosed in 
plastic cases. At present the complex 
circuits are exposed to spilt coffee and 
similar environmental hazards. 

@The proposed price for the Buggy is 
£165, which should keep it within reach of 
those people who have a definite use, 
whether educational or experimental. [J 
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WORDWISE 


Neville Maude wonders whether this BBC word processor lives up to its name. 


| WORDWISE was the first ROM-based word 


processor to be announced for the BBC 
Micro. | ordered mine back in July 1982 
but, as with all ROM-based BBC 
software, a series 


Godot. 

In the fullness of time, series 1.2 
Operating systems appeared and paged or 
**sideways’” ROMs could be used. Plug-in 
ROMs are an excellent way of providing 


Tapes take time to load and good ones 
swallow large amounts of precious 
memory. 

Inserting the ROM is simple. Most 
people will want the machine to cold-start 


1.0 or subsequent | 
| Operating system is required; waiting for | 
| Acorn to deliver it is like waiting for 


| word-processor facilities on computers. | 


into Basic, so the Basic chip goes into the | 


right-hand socket. The Wordwise ROM 


goes into any of the remaining four | 


sockets and is selected simply by typing 
* WORDWISE 
or, in practice 
+ W 


| The system is then up and running. 


At any time you can go back into Basic 


| and out again without losing any entered 


text. When in the main Menu mode, 
typing * passes the subsequent line to the 
Operating system so commands such as « 
Cat, « Tape or « Disc can be entered 
without even going into Basic. 

Wordwise first asks if there is any old 


text in memory. If not, the title page or | 


menu appears with eight options. Options 
| and 3 save text on to disc or cassette 


| either in total or in marked sections. 


Option 2 loads text previously saved, and 


| 4 loads text at a point indicated by the 
| cursor, which can be anywhere, even in 


| the middle of a word. 


Option 5 is an editing facility giving a 
global or selective search for specified text 
items to be replaced. For example, it 


could search through an entire article for | 
a name such as Barbara and either replace | 


it with, say, “‘Mrs Smith’’ everywhere or 
ask if it should replace at each occurrence. 
This powerful tool can also be used in 
editing Basic or other programs. 

Menu option 6 sends text to the printer. 
Option 7 displays the text in its formatted 
form. It uses an 80-column screen, mode 
3, if enough memory remains unused or 
40-column mode otherwise. Normal 


| memory capacity is 27,378 characters but 


for 80-column display 16,000 must remain 
unused. Acorn’s ROM-based view is 
similar in this respect. However, even in 
40-column code it is easy to see where the 
page ends and so check the format. 
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WORDWISE 


<C> Computer Concepts 19982 


Save entire text 
Load new text 
Save marked text 


Load 


text to cursor 


Search and Replace 


Print text 
Preview 


Spool text 
€SC Edit Mode 


text 


‘Please enter choice 


Wordwise first asks if there is any old text in memory; if not the menu appears with 
eight options. 


Table 1. Wordwise embedded commands. 
Command Range Default 


0 to 150 5 
10 to 200 70 
0 to LL~10 
0 to LL-10 


10 to 200 
0 to 50 

1 line 
Oto TS 
0 to 50 

1 line 

0 to BS 


1 to 50 


1 to 200 
0 to 255 
0 to 200 


0 to 1999 
0 to PL 
0 to 255 
!toz 

0 to 200 


1 to 9999 


GFxxx” 


Function 


Left margin 

Line length 

Indent 

Temporary indent 
Cancels all indents 
Number of lines per page 
Top space 

Define heading 

Heading position 

Bottom space 

Define footing 

Footing position 
Justification on 

No justification 

Line spacing 

Single spacing 

Centre lines 

Output control code 
Space — number of biank lines 
Continuous output, no paging 
Enable paging 

Begin new page 

Set page number 
Conditional new page 
Define pound sign 
Define pad character 
Define Tab stops 

Enable paper message 
Disable paper message 
Print page number 

Get file from tape or disc 


PRACTICAL COMPUTING August 1983 


worcs-104 Characters trae -2671 


This display looks easier 
to fallow when in colour on t 
screen. The top line, showing words typed 


and characters free, is in pale blue. The 
cosmands setting Line lenght ete are in 
green. [hese commands can conveniently 
be fed in from tape, as mentioned in the 
text, so the user-assignable or 
function keys carry 2 second set which 
apply when shift and control are pressed 
at the same time. The words Start 
and End are in red while the actual text 
is in white. The style of printing can 
also be set by one-key commands --tor 
exaeple the order for enlarged type an 
the Epson 3 would be OC20 


In Editing mode the top line shows words 
typed and space left. 


log loetg caster te fellew wen: 
rst theviag wards 


ter on eure 
a ates 7 es ainan ts tise tr 


iad Airictors 


b aoe “ey fet is” es 
mt reamed wal io t 
TE mul fereulie word: 
i ‘tht ee pevale, i text Ass been jestified. Me 
weld abont teice this anpeat af tert ud 


Press amy tep 


On a TV screen, 80-column mode is just 
readable. 


Option 8 sends the formatted output to 
the filing system — it is different from 
option | in that it saves text unformatted 
with embedded commands. It could be 
used to send tapes of documents to people 
without a Wordwise system and could be 


used to send to a typing service for those | 


without a printer. 

Pressing Escape moves Wordwise into 
and out of Editing mode. The top line on 
the screen shows the number of words 
typed, followed by character space left. 
On the right is a letter 1 or O and Marker 
indication. If the top line is partly off the 
screen, move it down with the usual « 
TV255, 0. Keys have a fixed auto-repeat 


after the usual delay of about half a | 


second. 

The cursor is moved one character at a 
time by the arrow keys; in conjunction 
with the Ctrl key this becomes one unit, 
either a word horizontally or 23 lines, a 
page, vertically. Pressing Shift and an 
arrowed key moves it all the way to the 
end or start of the document. Delete 
works the usual way, while Ctrl-A deletes 
immediately above the cursor and Ctrl-D 
deletes the word and closes the gap. Ctrl-S 
changes the letter from upper to lower 
case and vice versa. 

The BBC user-defined keys are used to 
expedite text control. Embedded com- 
mands, which control the text but are not 
printed, appear on the screen in green. 
With a monochrome monitor this 
becomes a light grey but is still easily 
distinguishable from text to be printed. A 
printed strip fitted under the clear plastic 
shows the various one-key commands. 
For example, f0 changes the cursor 
function from Insert to Overwrite, as 
shown by letters | or O. Pressing f1 starts 
an embedded command and f2 finishes it. 
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So to start a new paragraph you could 
press f1I, 
character temporary indent on a new line. 
It appears in green with white text 
returning subsequently. Table ! lists other 
commands. 

At this point the user may appreciate 
how useful it is to have single-key 
commands but regret that the BBC Micro 
does not have another set of free user- 
definable keys to control the size and style 
of type used by the printer. In fact this is 
possible: the user-definable keys carry a 
second set of definitions, which are 
reached by pressing Shift and Ctrl at the 
same time. 


TIS, f2. TIS stands for a five- | 


Suppose you have an Epson 3 printer | 


and wish to switch the condensed typeface 
on or off with the single-key commands. 
The appropriate commands in Basic for 
keys fl and f2 would be 

* KEYU!!OC15i!" 

* KEY2)!!0C18)!"" 
Similar lines could control other printer 
settings such as enlarged, emphasised, 
subscript or underlined text. Again a key 
could be used for a whole set of 
commands such as line and page lengths 
plus fixed margins and tabulation 
settings. These commands are saved on 
tape and fed in, perhaps with a 
preparatory « FX6, 0 to provide the auto 
line feed which the Epson needs and the 
BBC Micro otherwise suppresses by 
default. 


and 


Table 2. Editing commands. 


Key Function 

fO Insert overwrite 

f1 Embedded command Start 
f2 Embedded command End 
f3 Marker 

£4 Move cursor to specified 
character 

Word count to specified 
character 

Delete up to specified 
character 

Delete marked section 
Move marked section to 
cursor 

Copy marked section to 
cursor 

Delete character at cursor 
Swap case of character at 
cursor 

Delete word at cursor 
Cursor up one line 

Cursor right one character 
Cursor down one line 
Cursor left one character 
Cursor up 23 lines 

Cursor right one word 
Cursor down 23 lines 
Cursor left one word 
Cursor to start of text 
Cursor to last character on 
line 

Cursor to end of text 
Cursor to first character on 
tine 

Delete character to left of 
cursor 

Insert tab character 

Swap between Edit and Menu 
mode 


f5 
6 


Ctrl-A 
Ctrl-S 


Ctrl-D 


Ctri-t 
Ctr-—> 
Ctri-+ 
Ctri-— 
Shift-+ 
Shift-— 


Shif*- } 
Shift-— 


Delete 


Tab 
Esc 


| products were sent. 
| ‘forward financing’ please note. In the 


In practice Wordwise is easy to use and 
common sense solves the initial minor 
problems. For example, if the cursor 
refuses to move one character at a time, 
changing back to capitals from lower case 
restores that function; lower case makes 
the computer think that Shift is being 
pressed at the same time. If you are using 
the Epson with an unusual typeface, such 
as condensed superscript, the spacing may 
not conform with the formatted presen- 
tation. This is a characteristic of the 
printer, not the word processor, and in 
general this combination is admirable and 
any printer can be used. 

There are a great many other useful 
commands including CE to centre lines 
automatically, PP for page numbering 
with automatic increments, JO for 
justification and Get to persuade the 
computer to print a file directly from tape 
or disc. There is also a word-counting 
command. 

The maximum number of characters 
per line is 200. Though short of the 240 or 
so which most printers can handle with 
condensed type, it is an improvement 
on Acorn’s View, which stops at 132. 
Wordwise permits immediate printout 
and so is much faster than View when 


cassettes are used. However, View offers | 


very fast saving and loading with discs; it 
is the fact that text must be saved before it 
can be printed which slows it down for 
Cassettes. 

Computer Concepts utilised the delay 
imposed by the late arrival of a suitable 
Operating system to improve the spec- 
ification of Wordwise and also to 
reduce the price. Since Computer 
Concepts is an honest firm, this price 
reduction was automatically credited to 
waiting customers, and in any case 
cheques were not cashed until the 
Firms operating 


mean time Acorn’s View ROM appeared 
— see the review in the April issue of 
Practical Computing. 

Wordwise costs £39 plus VAT and 
£1.50 for postage and packing, say £46 in 
all. Beebug has a special offer, for 
members only, of Wordwise plus the 1.2 
system for £45 inclusive. The Wordwise 
package includes the ROM and fitting 
instructions, together with a 32-page ring- 
bound instruction book and an 
introductory cassette. The book is written 
in a clear and sensible manner. 


Conclusions 
@ Wordwise is simple to use, versatile and 


convenient. It is first-class value for 
money. 
@it cannot access external files to 


produce standard letters, though they can 
be reproduced and changes made as 
required. 

@ It cannot handle documents longer than 
the RAM memory allows — about 4,000 
words — but longer features could be 
produced in instalments. Q 
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dimensions 


Dave Watson explains a technique for plotting data as a pair of maps which combine 
to form a stereoscopic image. 


| WEATHER MAPS, Such as those seen every 


night on television, show patterns of 
isobars which interpret a set of individual 
pressure measurements. All too often the 
pattern circles round a _ low-pressure 
centre. The pattern indicates its position 


even though no measurement may have | 


been made at that spot. Similarly, harbour 
and coastal soundings are used to develop 
nautical charts that display the extent of 
channels, anchorages and submerged reet's 


although each sounding itself is just a | 


depth measurement. 

In general, measurements made at 
Particular locations are gathered on toa 
map of the area to display the lateral 


| behaviour of the measured variable. Such 


a map is particularly useful when the 
sampled region is not visible, for example 
in oil fields where subterranean domes and 
other significant geological features can be 
revealed. 

Several algorithms have been used to 
draw these maps automatically and some 


are readily implemented on micro- | 
computers with graphics displays. The 


first step is to establish the spatial order 


among the measurements. This can be | 
done by generating a triangular mesh on 


the set of data points in such a way that 
any measurement shares triangles with 
each of its immediate neighbours and any 
two adjacent measurements are linked by 
an edge. 

The result is a set of triangular facets 
with various slopes, a sort of tent city. 
Then two simple operations, rotation and 
slicing, allow the data to be interpreted 


Dave Watson is a specialist in spatial 
analysis and.computer graphics; heisa 


research fellow at the Department of 
Geology and Geophysics, University of 
Sydney, Australla. 
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Figure 1. Stereogram of a triangulated data set with four intersecting planes viewed 
from directly above. 


Sn \L WN 


Figure 2. Stereogram of data set with hill shading and viewed from the side. 


Figure 3. Stereogram with egg crating aiid perspective, viewed from the side. 
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SS ee sraphics=== 


| and displayed in a simulated three- 


dimensional form. 

A stereogram is a pair of pictures with 
slightly different viewpoints, one for each 
eye. To compute these two pictures the 
data set and its triangular facets are rolled 
slightly to the left and right. 

To slice the data set you compute the 
intersection, if any, of each triangular 
facet with a horizontal plane. The traces 
of these intersections are, in effect, slices 
through the data set and you can observe 
these trace lines in three dimensions by 
presenting a separate picture to each eye. 
Figure ! is a stereogram of a triangulated 


| 


data set with four intersecting horizontal 


planes. 
Stereograms can be viewed by allowing 
the eyes to cross slightly until three images 


| appear. The central image will have a 


three-dimensional appearance. Although | 
it takes some practice to perfect the | 


technique the possibilities offered by a | 


video terminal make the skill well worth 


| acquiring. 


Irregular surface 


Random data from the random-number 
generator was used to produce this 
illustration. It is typical of the data set 
obtained when an irregular surface is 
sampled at several scattered locations. The 
facets of the triangulation are a planar 
reconstruction of the surface. 


generator all lie between 0 and | so the set 
of triangular facets lies within the unit 
square. 

The Basic program that produces the 
stereogram is short and easily explained. 
The main part, line 260 to line 730, creates 


the triangulated network. The Delaunay | 


triangulation is used because it provides a 
list of triangles that are as _ nearly 
equilateral as. possible. The next steps are 
to slice and rotate. Horizontal slices 
through the triangulated data give con- 
tours or isolines because the intersection 
of these slices with the triangular facets 
trace out lines of equal altitude. This is 
done in lines 820 to 1010 where each slice 
has altitude R, as in line 890. 


Any of the three rotations of the data set | 


about a Cartesian axis — roll, pitch and 
yaw — can be simply and easily done. Two 
rotations can provide any orientation, but 
only one rotation is needed for each part 
of the stereogram. This is done in lines 
1200 to 1260 and the result is drawn as two 
pictures for crossed steropsis. If you 
prefer parallel steropsis, simply exchange 
left and right pictures. You will need to 
adapt the actual plotting instructions, 
lines 1230 and 1260, to suit your machine 
and the number of pixels on your VDU. 
In figure 1 the areas in thé data set that 
are relatively flat and level can be readily 
identified as regions where there is a 
scarcity of contour lines; the more level 
triangular facets tend to lie between the 
slices. It turns out that triangles of any 


(continued on next page) 
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The | 
numbers drawn from the random-number | 


REM STEREOSCOPIC SLICING, D.F. WATSON, 1983 
DIM A1(53,3), A2(101,3), AB(101,3), X3(2,3) 
DIM BI(101), B2(50,2), B4(3,3), B5(3,2), B8(7,2), 
B9(10) 
DATA -1,-1,5,-15-1)551p2y3y2y 2p 18 | 
DATA 1,2) 2,3, 2,3, 12,1 
DATA 00400500 yoy Quy Quy boy e025 be y0e 
READ AN(1,1),A1(1,2) ,A1(2,1) 9A (2,2) AT (3,1) ,A1 (3,2) 
READ A2(1,1)4A2(1,2) ,A2(1 53) pAB( 1,1) ,AB(1, 2) ,AB( 1,3) 
READ B5(1,1),B5(1,2) ,B5(2,1),B5(2,2),B5(3,1),B5(3,2) 
»P,E,Q 
READ B9{1),B9(2),B9(3),B9(4),B9(5),B9(6),B9(7), BI(B), 
B9(9), B9(10) 
Vi-= .5/B9(9) 
FORG = 1707 

B8(G,1) = COS(B9(G) * .0174533) 

BB(G,2) = SIN(B9(G) * .0174533) 

NEXT 6 
FOR G = 1 TO 103 

BI(6) = G 

NEXT 6 
N= 23 
REN #4 
FOR 6 = 4 


INPUT THE DATA 
TO N 

RND(0) 

RND(O) 

RND(0)/B9(9) 


4+% 


GENERATE THE DELAUNAY TRIANGULATION 
4 TON 


see 


=170P 
AZ(H,3) - (AIMG,1) - AICH,1))%#2 
F D < 0 THEN GOTO 00530 
= D - (AI(6,2) - AI(H,2)) #82 
FD < 0 THEN GOTO 00530 | 


0 
H 


IF ¥ <1 THEN GOTO 00490 
L =n 
FOR J= 1 TOL 
IF A2(H,B5(1,1)) <> B2(J,1) OR AZ(H,B5(T,2)) | | 
<> B2(J,2) THEN GOTO 00480 
Hs M1 
IF J > M THEN GOTO 00520 
FOR K = J 104 
B2(K,1) = B2¢K+1,1) 
B2(K,2) = B2(K+1,2) | 
NEXT K 
GOTO 00520 
NEXT J 
N= Hl 
B2(N,1) 
B2(H,2) 
NEXT I 
NEXT H 
FOR 1 = 1704 


A2(H,BS(1,1)) 
A2(H, BS(I,2)) 


(listing continued on next page) 
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(continued from previous page) 
particular orientation can be identified 
and highlighted by slicing the data set with 
planes of that orientation. If a single light 
source is imagined to be shining over your 
left shoulder, then those triangles most 
| nearly perpendicular to the light rays will 
be the most brightly lit, the less 
perpendicular the triangles are, the more 
shaded they will be. These shady triangles 
will be intersected by many-of the ‘slanted 
slicing planes which are perpendicular to 
the light rays. On the VDU you get reverse 
contrast, of course. 
In practice it is easier to rotate the whole 
| data set and use horizontal slices than to 
slice with an inclined plane. To do this, 


(listing continued from previous page) 


00550 K = BICE) 


| 


change line 60 to read: 
60 DATA 15., — 15.,0.,0.,15., — 15.,6:,.02,6.,0. 
and remove the Goto at line 740. In lines 


| 750 to 810 the data set is rotated, then 


sliced as before with horizontal planes, 
and the traces are rotated back to the 
original orientation. This reverse rotation 
is done in lines 1030 to 1090, and you must 
also remove the Goto at line 1020. Then 
the stereogram is drawn as before — see 
figure 2. In addition, the data set has been 
rotated and tilted so that the viewpoint no 
longer appears to be directly above the 
data set. This is done in lines 1150 to 1190. 

An extension of this technique called 
egg crating — named after the cardboard 
partitions used in old-style egg boxes — 


can be done with vertical slices in two | 
directions. To do this, change line 60 to | 
read 
60 DATA 90.,0.,0.,90.,15., — 15.,6.,.03,4..2. 
causing the slicing part of the program to 
be executed twice. A sense of perspective 
can be obtained by applying a fore- 
shortening effect to the data set, as in lines 
1120 to 1140. It makes the vertical slices | 
appear to converge in the distance — see 
figure 3. 

There are several ways that you can alter 
and extend this program. For instance, if 


Further reading 


Background information can be found 

in the fotlowing articles by the author: 

“ACORD — Automatic contouring of 
raw data” in Computers and 


Geosciences 8, (1982) 97-101. 
“Computing the n-dimensional 
Delaunay tesseliation with 
application to Voronoi polytopes” in 
The Computer Journal, 24, (1981), 


00560 2s = Et 
00570 FOR J=1 702 
00580 L = B2(1,J) iia ins 
00590 BA(J,1) = ANCL, 1) - ANG)1) 
00600 B4(J,2) = AN(L,2) ~ AI(G,2) 
00610 B4(J,3) © BA(J,1) # (AN(L, 1) + AN(G,199/2 
00620 BA(J,3) = Ba(J,2) © (ANML,2) # AN(G,2))/2 + BA(J,3) 
00630 NEXT J 
00640 =D = BAC1,1) © BaG2,2) - Batt,2) # Ba(2,1) 
00650 © AB(K, 1) = (BA41,3) © BA¢2,2) - BAC2,3) # BA(1,2))/D 
00660  —-ABLK,2) = (BAC1,1) © BAG2,3) - BAG2,1) © BAC1,3))/D 
00670 ——-AB(K,3) = (AN(G,1) - ABLK,1))002 + (A1(G,2) - ASIK,2))902 
| 00680 «= A2(K, 1) = BACH, 1) 
| 00690 «= ARK, 2) = B2C1,2) 
00700 = A2(K,3) = O 
00710 «=~ NEXT I 
00720 P= P42 
00730 NEXT G 
00740 GOTO 00830 
00750 REX eee ROTATE THE DATA SET 400 . 
00760 FOR 6 = 4 TON 
00770 2 = (A1(G,3) - V1) © BB(Q,1) - (A1(G,1) - 05) © Be(Q,2) + VI 
00780 AN(B,1) = (ANGB,1) = 05) © BB(Q,1) + (AN(G,3) - VI) © BA(O,2) + .5 
00790 A1(G,3) = (Z - VI) @ BBCQ41,1) + (A1KG,2) - .5) © BB(O+1,2) + VI 
| 00800 © 41(G,2) = (A1(G,2) - 15) @ BB(Q41,1) - (2 - V1) * BB(Q41,2) + .5 
| 00810 NEXT 6 ' | 
| 00820 REN eee SLICE THE DATA SET #8 
00830 FOR H = 1 TO P 
|| 00840 IF A2(H,1) < 4 OR A3(H,3) > 1 THEN GOTO 01280 
| 00850 TT © WAX(AN(A2(H,1),3),A1(A2(H, 2) ,3),A1(A2(H, 3), 3)? 
| 00860 S = WIN(AICAZGH,1),3) pA1(A2(H, 2) 3), AT (A2(H,3),3)) 
00870 R= -.866 
00880 FOR I = 1 TO 100 
00890 «= R=R + BIB) 
00900 «=«IF T < R OR S > R THEN GOTO 01270 
00910 oY = 4 
| 00920 Uz 0 
00930 UU = Ut 
| 00940 «FF -= CR - ANCAZ(H,BS(U,1)),3))/4A1(A2(H,BS(U,2)),3) - AL(A2(H, BS(U,1)),3) 
| 00950 IF F <0 OR F > 1 THEN GOTO 00990 
00960 «—-- X3X¥,1) = AICAZCH,BSCU,1)), 924601 (A2CH,BS(U,2)),1)-AN (A2CH, BS(U,1)), 108 
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you want to input your own data set you 
must scale it so that each value is between 0 
and 1. Draw a square around the data set 
and scale all the x and y values to make the 
square have an edge length of 1. You 


length of 1, independently of the scale 
factor used for x and y. 

If you wish to use more than 50 data 
points you will need to increase the storage 
arrays. The first three rows of array Al are 
reserved for initialisation. If you have data 
points, you will need N + 3 rows of storage 
for the data, array Al, and 2N + 1 rows of 
storage for the list of triangles, arrays A2, 
A3 and Bl. You must also alter the 


initialisation loop at line 160. 


You may wish to use particular 
contours, and this will require a list of 
contour values, say array 83. The values of 
R in line 890 would then be taken from this 


| array. 
must also scale the z values to an overall | 


You may change the direction of 
shading or egg crating by changing the 
angles in array B9, line 60. The first and 
second angles control the orientation of 
hill shading and the first, second, third 
and fourth values also control the 
orientation of the egg crating. The fifth 
and sixth control the viewing angle and the 
seventh angle is the stereopsis angle. 

The eighth value is slice thickness, the 
ninth value is vertical exaggeration and the 
10th causes a second set of slices to be 


X3(Y¥,2) = AI(A2(H,BS(U,1)),2)4(A1(A2(H,BS(U,2)) 22-01 (A2CH,BS(U,1)),2) 9F 


THE INTERSECTION TRACES 


BACO+t,1) - (X3(G,2) - .5) 
oJ) * BBCQHI,1) + (X3(G,3) 
B8(Q,1) + (X3(G,1) - .5) * 
25) * BB(Q,1) - (Z - YI) # 


4% 


* BB(5,1) + (X3(6,1) - 25) 
- .5) * BB(S,1) - (X3(G,2) 
* BB(6,1) - (X3(G,3) - VI) 
- Vi) * B&C6,1) + CY - .5) 


eet & 


*O% 


Xt = (X3C1,1) - 25) # BAC7,1) - (X3(1,3) - VI) # BAI7,2) + .5 
X2 = (X3(2,1) - .5) # BO(7,1) - (X3(2,3) - VI) * BB(7,2) + .5 
LEFT PICTURE - DRAW A LINE FROM (X1,X3(1,2)) TO (X2,X3¢2,2)) 

(X3C1,1) - 25) # BOC7,1) + (X3(1,3) - VI) © BBC7,2) + .5 
X2 = (X3(2,4) - 65) * BB(7,1) + (X342,3) - V1) © BGI7,2) + .S 
RIGHT PICTURE - DRAW A LINE FROM (X1,X3(¢1,2)) TO (X2,X3(2,2)) 


+O 


Z = (A1(G,3) - V1) @ BBCQ+1,1) - (A1(G,2) - .5) * BACQ+1,2) + V4 
AI(6,2) = (AN(6,2) - 05) @ BOCQ41,1) + (AN(G,3) - VI) * BB(Q+1,2) + .5 
AI(G,3) = (Z - V1) # BRCQ,1) + (AN(G,1) - .5) * BA(Q,2) + VI 
A1(G,1) = (AN(G,1) - .5) * BBCQ,1) - (2 - VE) * BB(Q,2) + .5 


00970 

00980 Y = Yel 

00990 IF Y < 3 THEN GOTO 00930 
01000 X3(1,3) = R 

01010 X3(2,3) = R 

01020 GOTO 01210 

01030 REM 4% REVERSE ROTATE 
01040 FoRG®1T02 ~~ 

01050 -2 © (X346,3) - VI) * 
01060 X3(6,2) = (X346,2) - 
01070 X3(6,3) = (2 - V1) @ 
01080 X3(6,1) = (X3(6,1) - 
01090 NEXT 6 

01100 REX #8* APPLY PERSPECTIVE AND VIEWPOINT 
01110 FOR G = 1 10 2 

01120 X4 = X3(6,1) # X3(G,2) * BA(S,2) 
01130 X3(G,1) = X3(6,1) + X4 
01140 X3(6,2) = X3(G,2) + XA 
01150 Y = (X3(6,2) - .5) 
01160 ¥3(G,1) = (X3¢6,9) 
01170 X3(G,2) = (Y - 25) 
01180 X3(6,3) © (X346,3) 
01190 NEXT 6 

01200 REH see DRAW THE STEREOGRAM PAIR 
01210 

01220 

01230 REM 

01240 Xt = 

01250 

01260 REN 

01270 NEXT I 

01280 NEXT H 

01290 REN #98 REVERSE ROTATE THE DATA SET 
01300 IF G > B9{10) THEN GOTO 01390 
01310 FOR G = 4 70 N 

01320 

01330 

01340 

01350 

01360 NEXT 6 

01370 =a +42 

01380 60 TO 00760 

01390 END 
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made. Angles have been expressed in F 
degrees; lines 120 to 150 convert them to 
radians. 

The surface as reconstructed here may 
be integrated by calculating the volume 
under the surface. It is done by calculating 
the area of each triangle and multiplying 
by the mean of its three altitudes. The area 
of a triangle, defined by the Cartesian co- | 
ordinates of its vertices, is given by 

(x, — x My, — ¥,) — &-— X,My,— ¥,)W2 

This program can also be adapted to 
higher dimensions. The extensions are just 
straightforward additions of appropriate 
lines to handle one extra variable or more. 
Then cross-sections are made, rotated and 
contoured — slices of a slice. 


# Be(G+1,2) + YI 
- V1) # BB(Q+1,2) + 25 
B8(Q,2) + VI 
BB(0,2) + .5 


BA(5,2) + o5 
5) # BQ(5,2) + .5 
B8(6,2) + 5 
B8(4,2) ¢ VI 
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Your 


oftware 
and the law 


The legal rights of software authors are still uncertain, explains Anne Staines. 


IT IS A REMARKABLE feature of United 
Kingdom law that there is no specific legal 
protection for the rights of software 
authors. It is remarkable not only in view of 
the rate at which such rights are increasing, 
but also in view of their unusual 
vulnerability to infringement. 

As sales of software soar, the pirate share 
of the market increases. The problems of 
controlling piracy in the video-cassette 
market have been well publicised and there 
are some obvious parallels between the 
software and film industries, particularly 


with video games where the same problems | 


of counterfeiting may be expected. 
However, software has additional 


characteristics which make effective legal | 


protection even more difficult to achieve. 
Software writers have rights in the 
intellectual property which they produce in 
| the same way that authors have rights in 
their books. The analogy is sound since 
copyright will vest in the author of either 
product by virtue of the Copyright Act 
1956. Although the Act makes no specific 
reference to software and the question has 
| yet to be tried in this jurisdiction, there is 
| little doubt that it is included by implication 


within the definition of ‘‘original literary | 


works’’ protected under section 2. 
Copyright attaches to a work ‘‘fixed in 
some material form’’, rather than to the 
idea or objective behind it. The South 
| African Supreme Court recently upheld 


copyright in a suite of programs providing | 


an accounting and administrative system 
for doctors and dentists ‘‘fixed’’, in Basic, 
on floppy discs and on computer printouts. 

In the United Kingdon, it is assumed for 
the purposes of interlocotory applications 
that copyright attaches to both source and 
machine codes. Nevertheless some 
important questions remain to be tried 
which cast doubt over the effectiveness of 
copyright protection. 

The first problem is one of definition; 
including software amongst literary works 
is awkward. Traditionally the term 
‘literary’? has been held to include non- 
human language, such as _ shorthand 
notation and telegraph codes. Programs in 
Basic, Fortran, Cobol or any other high- 
level language would fit comfortably by 
analogy. 

However, there is less certainty about 
| machine code. 
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The common feature | 


Anne Staines is a barrister 


and senior lecturer inlaw at 
Newcastle upon Tyne Polytechnic 


between Basic and shorthand code is that 
both are intended to be read and 
understood by humans trained in’ the 
language. It is arguable that machine code, 
on the other hand, is primarily intended to 
be understood by machines rather than 
humans. A relatively simple solution is to 
extend the current definition of protected 
works to include software explicitly. In its 
1978 report the Whitford Committee 
suggested inclusion of work ‘‘not visible to 
or readable by the human eye, or directly 
understandable by the human brain’’. 


is an important question since it is possible 
that source and machine codes may require 
separate copyright. An infringement of 
copyright occurs on the substantial 


reproduction of the work in its fixed form. | 


The lack of obvious resemblance between 
source and machine code raises the 
possibility that reproduction of the latter 
may not amount to infringement of 
copyright in the former. 

The second problem is that of identifying 
the copyright owner. This is particularly 
significant in the context of video games; to 
what extent does copyright reside in the 
player to whose input the machine 
responds? Allied is the question of machine 
input: does the automatic translation of the 


introduce a new element into the object 


code, so that copyright ownership vests | 


partly in the author of the compiler 
program? 


| 


Another version of the problem arises 
irrespective of machine input. A form of 
piracy to which software writers are 
particularly vulnerable is disguised 
imitation. Here A produces a, program 
which B modifies so that its appearance is 
altered — thus evading copyright — while 
its function is retained. B markets the 


program as his own independent creation. | 
input be quantified, | 


How may B’s 
particularly if his alterations have produced 
a different and vastly improved program? 

Disguised imitation introduces a third 
problem. The overwhelming difficulty in 
many copyright cases is not strictly legal, 
but evidential. Disproving the inde- 
pendence of B’s product may well be 
impossible. Evidential problems such as 
these will cause copyright cases in this area 
to be lengthy and expensive, and encourage 
litigants to settle out of court. 

Difficulties of proof afflict the other 
form of software piracy, seeping, which is 
the culturally acceptable small-scale piracy 
by schoolchildren and business people who 
swap copies of each other’s programs. 
Proving infringement in this case would 
involve unacceptable invasions of privacy, 
in addition to the obvious economic 
unreality of pursuing legal actions against 
individual offenders on this scale. 

Software writers tend to aim for 


| copyright as the only available legal goal. 
Subsistence of copyright in machine code | 


Computer programs as such are expressly 
excluded from the Patents Act 1977, and 
other methods of protection, such as 
contract and the law of confidence, are not 
tailored to suit the problem at hand. In the 
case of contract, only those who are party 
to the contract of sale will be bound by 
prohibitions on copying. The law of 
confidence will protect information given 
in confidence — for instance, by the author 
of a bespoke package in the course of pre- 
contractual negotiations. This method is 
clearly unsuitable where a. program is 
intended for wide distribution. In either 


case there are enormous difficulties of | 


proof. 
Copyright, on the other hand, can be 


| tailored to suit the legal problems — on 
source code by the compiler program 


paper at least. However, the nature of 
software, the ease and variety of copying 
techniques, and above all the difficulty of 
proving infringement make it impossible to 
conclude that its impact will be great, [JJ 
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Whitford Committee Report 
A committee under Mr Justice Whitford to consider the 
law on copyright and design reported in March 1977. 

Its findings with respect to computers were as follows: 


Existing legal protection of computer programs in the 
United Kingdom. 

479. The question of copyright protection for computer 
programs was not dealt with by the Gregory 
Committee. At the time that Committee was sitting, 
computers were of course very much in their infancy 
and there was littie in the way of a programming 
industry. It is generally accepted, however, that the law 
of copyright provides some protection, certainly in 
relation to Infringement by copying of a programmer’s 
original written work. As long as a program has 
involved a sufficient measure of skill and/or labour for it 
to be considered as a work it is likely that a program is 
already protected, depending on its particular 
manifestation, either as a literary or artistic work. It 
may be that protection also extends to programs 
expressed in the form of punched holes and even to 
recordings on magnetic tapes and discs. But there is 
no case law and the position is uncertain. 


480. The Banks Committee on the British Patent 
System recommended in its report of 1970 (paragraph 
487) that “a computer program, that is: a set of 
instructions for controlling the sequence of operations 


Copyright and Designs 
Law 


_ Report of the 
Committee to consider the Law 
on Copyright and Designs 


Chairman 
The Honourable Mr Justice Whitford 


of a data processing system, in whatever form the World Intellectual Property Organisation study 
invention Is presented, . .. should not be patentable”. 484. An advisory group of non-governmental experts 
The recommendation reflected a similar approach in has been studying the question of the protection of 
many other countries. It is generally accepted computer programs under the auspices of WIPO in 
internationally that patents are not a suitable vehicle Geneva. A number of meetings have been held and 
for computer program protection. Both the European reports issued. The general effect of the conclusions | 
and the Community Patent Conventions and also the reached by the group is that they favour a form of 
_| recent White Paper, Patent Law Reform, specifically copyright protection for computer programs rather than 
|_| reject patent protection for computer programs. monopoly; the matter of registration of programs as an 


optional extra is still under consideration. 


481. It is normal practice to cover the use of a program 
by a contract between the supplier and the customer, 
normally the licensor and licensee. Such contracts United States law 

usually require that the user keeps all matters relating 

to the particular software package confidential and so 5: 

far as is possible endeavours to impose obligations of ae Se ee eee ET UGihucrceatothe” 
secrecy upon the user’s employees. But the protection eeovieian Prana: i ; 

given by contracts relies to a large extent on the good , 


faith and security arrangements of the user and the A computer program is a set of statements or 
user’s Staff. It gives no protection against the instructions to be used directly or indirectly in a 
unauthorised use of a program by a third party user computer in order to bring about a certain result. 
who acquires a copy, in all innocence, from an Notwithstanding the provisions of § 106, it is not an | 
unauthorised source. infringement for the owner of a copy of a computer | 
482. Common law provides some protection for trade pices? Grane or authorize the making of anothe J : 
secrets and proprietary information if used in breach of COPY OF adaptation of that computer program provided: | | 
confidence and this would, presumably, apply to the Singtel a new OPE oF adaptation ss aa ha | 
unauivariaedliee Sf & computer program essential step in the utilization of the computer 
: program in conjunction with a machine and that It is 
used in no other manner, or 
i i @ That such new copy or adaptation is for archival 
| | Berne and UCC Conventions purposes only and that all archival copies are | 
| | 483. Although computer programs are not specifically destroyed in the event that continued possession of the | | 
referred to in the list of examples of works covered by computer program should cease to be rightful. 
the Berne Convention it seems that they fall within the Any exact copies prepared In accordance with the 
general definition In Article 2(1) which states that “the provisions of this section may be leased, sold, or 
| | expression literary and artistic works shall include otherwise transferred, along with the copy from which 
| every production in the literary, scientific and artistic such copies were prepared, only as part of the lease, 
domain, whatever may be the mode or form of its sale, or other transfer of all rights in the program. | 
expression”. A similar situation applies in the case of Adaptations so prepared may be transferred only with 
the UCC. the authoriztion of the copyright owner. 
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\h was such a good idea that 
Jack wondered why no one had 
thought of it before, Indeed, he spent a 
couple of weeks looking in computer and 
other magazines to see whether they had 
and he had simply not noticed it. But no, 
although there were computer clubs and 
dating agencies — and dating agencies 
which no doubt used computers — no one 
combined the two in the way he had in 
mind. 

Why not? Some people consider star 
signs and social class to be important in 
choosing one’s mate, and they are mere 
accidents of birth. Work is hardly a guide 
to compatibility: none of the women who 
worked in Jack’s office were the Jane 
Fonda type in appearance or personality. 
Nor is having a hobby or sport in common 
any guarantee of similar lifestyle. Some- 
where in the world is your soulmate, but 
how can you distinguish him or her from 
the crowd? 


Coe must be the ultimate 
personality test. Not only the 
superficial details of which machine to 
buy, whether sound or colour is a priority 
or the number of keys on the board. These 
are cosmetics, like hairstyle or choice of 
car. No, Jack was convinced that the way 
each individual interacted with his or her 
machine is important — it could reveal the 
innermost soul. For instance, how sig- 
nificant is the choice of language? Is Basic 
a sign of dull conformity or an extrovert 
personality always ready to communicate 
with the world. Can you trust a man who 
swears by Fortran? 

Or the actual writing of programs? How 
much of one’s character is revealed by 
endless If-Thens and Gotos? What 
sarcasm could be drawn out of a simple 
Return? The construction of a program 
must surely tell as much about its creator 
as a scrawled signature. 

And what do the programs do? Give 
endless variations of invading monsters 
and spacecraft leaking fuel? Or cautiously 
explore dungeon-haunted caverns, picking 
up gold and weapons dropped by careless 
dwarves? What could be said of the man 
who devised ever more complicated 
programs to dispose of his monthly 
income or the woman who let the Random 
function continually redecorate the house? 


he chain of thought that led 

Jack this far had started with the first 
yawn of the latest girl he had tried to 
explain his enthusiasm to. From the wish 
to find a companion for himself he had 
arrived at the idea of a dating agency 
based upon the compatibility of computer 
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techniques. Properly handled, he thought, 
it could bring happiness to a lot of people 
— and a lot of money to himself. 

The first advertisements brought in an 
overwhelming response from men all too 
happy to provide, as Jack had requested, a 
computer portrait of themselves. That 
these portraits ranged from muddy faces 
drawn with random Xs to the driest 
curricula vitae bothered Jack not at all. 
Each in its way gave a psychological 
profile of its owner. 

To attract women was a difficult task, 
but judicious advertising soon brought in 
a steady flow. It became very tempting for 


by Martin Foreman 


Jack to credit himself as being the greatest 
single populariser of home computing 
among the female sex. A_ sleepless 
fortnight was needed to devise the 
complicated program that extracted the 
common elements of each portrait 
offered. Most of it was intuition rather 
than deliberation, and the parameters 
were left very wide. To test it after some 
weeks in operation, Jack met a few dates 
under an assumed name. Each was 
pleasant enough, but they all lacked the 
ideal of his true mate. 


MM" data was needed. Details 
of each client’s machine and 
peripherals, an analysis of the hours they 
spent at the keyboard, the favourite 
programs they had bought or created. But 
Jack did not have the time and his machine 
did not have the capacity to deal with all 
the information that was necessary. 

Impressing his manager with the 
number of cheques he had received, he 
obtained a loan which allowed him to 
leave his job and buy the most powerful 
micro on the market. At the same time he 
bought a batch of Modems which were 
rented out to clients. Gone were the days 
of typing someone’s compressed, faded 
and bug-ridden machine code into his own 
computer. A simple phone call allowed 
everything to be transferred directly from 
machine to machine while he sat back with 
coffee and a cigar. The service became so 
popular that British Telecom arranged a 
permanent line. All Jack had to do was 
request the occasional printout of 
assignations to check the program was still 
functioning. 

It had to be tested, of course, and he had 
the computer plan a series of weekly dates 
for him. They were more successful than 
his earlier attempts and for a time he 
almost forgot that he was looking for a 


permanent relationship. He was happy to 
meet a different woman each week who 
could get as excited as he did by the ripple 
of fingers across a keyboard. When the 
program approached perfection, he knew 
he would meet his soulmate. 


} che several weeks Jack’s business 
and social life continued in the same 
pleasantly relaxed vein. Cheques from 
new clients arrived by every post, and if he 
ever had any difficulty in whiling away his 
evening he had only to turn to the 
computer for a new choice of companion. 

Yet he seemed as far away as ever from 
meeting his perfectly matched partner. In 
fact the women he was being introduced to 
were becoming less and less attractive. 
Usually they were computer experts like 
himself, but used their machines for quite 
different purposes. One was a giggling 
teenager, another about to be a 
grandmother. Although he had given no 
specific instructions about age or other 
details, the program as he had originally 
designed it was supposed to deduce such 
factors for itself. Now it had become so 
complicated that there were subroutines 
he did not quite understand. 

It was when he was given a man’s phone 
number that he knew something had 
definitely gone wrong. Not that he had 
any objection to gay people meeting, but 
to avoid embarrassment that possibility 
had been clearly programmed out in the 
early stages. Angrily, he typed the 
command into the computer to print that 
day’s transactions. An error message 
appeared on the screen — it was in the 
middle of receiving and transmitting 
information. 

Half an hour later Jack tried again, but 
still could not get through. Whoever was 
calling had a pretty big ego, unless his 
machine was now talking to someone else. 
It would be dreadful if it had caught itself 
in a loop. The system should be 
overhauled — even hard discs could not 
stand this use. He would start on it 
tomorrow. . 


he next day’s post brought more 

cheques, and several complaints. 
Some were similar to Jack’s problem, 
people feeling that the dates they had been 
given were quite unsuitable. The other 
letters said that their computers had 
malfunctioned ever since hooking up on 
Jack’s Modem. Coincidence, he thought, 
and went back to his own machine. It was 
still in conversation. All morning he could 
get no response. At last, in a fit of anger, 
he ripped the telephone receiver from the 
Modem and was rewarded with an ear- 
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piercing scream from the micro’s speaker. 

His first reaction was to switch off, but 
he stopped himself in time. Who knew 
how much information might be lost? 
With the noise still in his ears, the only 
solution was to put the receiver back. It 


worked; the noise died. 
Sinine down at the keyboard, he 
tried again to call the machine’s 
attention. This time it worked. The main 
menue flickered up on the screen. It was so 
long since Jack had studied it seriously 
that he had forgotten what many of the 
options meant. Trying each in turn he got 
a jumble of facts and figures, where the | 
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details of clients’s machines seemed to 
turn up with more regularity than details 
of the subscribers themselves. Somewhere 
in that mess of information was the root of 
the fault that threatened to ruin an 
excellent idea. Making himself a large pot 
of coffee, Jack sat down totry and trace it. 

Late that night when he went to bed 
defeated and woke the next morning to 
more letters of complaint and aclient who 
had come all the way from Bristol to say 
that his machine and telephone seemed 
locked in a permanent exchange of 
information. Promising a refund, Jack 
closed the door on him and sat down again 
to hunt for the bug. 

Listing the program on his printer took 
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almost half an hour and most of the paper 
he had. Absent-mindedly plugging the 
machine back into the Modem, he took 
the pile of pages to a comfortable chair to 
work it out. 


wo days later, and after more 

interruptions from dissatisfied clients, 
Jack eventually discovered what had 
happened. He could hardly believe it, but 
several] trials later he had to admit that it 
was the only solution. How it had come 
about he would never know, but for the | 
last few weeks his computer had been 
arranging contacts for like-minded and 
perfectly compatible machines. 
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Time series on 
Formcalc 


Brian Law shows how his spreadsheet program for the ZX-81, introduced last month, 
can be used to predict sales trends. 


DATA WHICH APPEARS at regular intervals | 
| can be used to forecast future trends. This 
| technique, known as time-series analysis, 


can easily be applied to the sales of a 
product. It is particularly useful where 
there are big seasonal fluctuations which 
mask long-term trends. 

Time-series analysis relies heavily on two 
factors. First, there must be an identifiable 


| trend, and nothing must happen in the | 
period to change the trend. | 
Second, the variations that occur must do | 


forecast 


so in a regular pattern. If they do not, the 
maximum and minimum forecasts will be 
so far apart as to be meaningless. 

Table 1 shows the sales of a particular ice 
cream over a three year period. The sales of 
the product for the preceding three years 
are entered for each quarter. 

To obtain the moving quarterly average, 
MQA, which will be the existing trend 
smoothed of the variations, you first of all 
find the total of four quarters, M4QT. The 
result of this is centered between the second 
and third quarters. This process is repeated 
all the way down the column, as indicated 
by the brackets around the sales figures. 

The result of this process produces 
figures that do not lie on any particular 
row, SO you must repeat the process by 


| adding two values of M4QT together to 
produce M8QT values, which will be | 


1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 


Moving 
8 quarter 
total 


M8QT 


centered in the first instance on the third 
quarter. The MQA is found by dividing the 
M8QT by 8. 

Variation is the difference between the 
sales figure and the MQA. Seasonal 
variation is found in table 2. The variation 
for a quarter in one year is added to the 
variation for the same quarter in the 
following year, and the result divided by 2 
to give the average seasonal variation. 

The random variation is the difference 
between the variation and the seasonal 
variation. The result is squared and then 
the squares are summed. This sum will be 
divided by 1 less than the number of values 
that contribute to it, and the square root is 
taken. This resultant figure 2.176 is the 
standard deviation of all the random 
variations. 

The trend is found by taking the value of 
the MQA for a quarter and subtracting the 
value of the MQA for the previous quarter 
from it. The trend rate is the average 
increase or decrease in the amount the trend 
changes each quarter. The last three values 
for the trend are added together and then 
divided by 3 to establish the average 
quarterly trend rate. 

The forecast trend is a projection of the 
MQA right through 1982. It is found by 
taking the last calculated value of the MQA 
and adding sufficient increments of the 


Moving 
quarter 
| average 


MQA 


Variation | variation 


153.5 
154.25 
155.25 
155.875 
157.375 
157.875 
157.875 
158.375 
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trend rate to produce values of MQA for 
each quarter of 1982 — see table 3. The 
forecast maximum is found by taking the 
forecast trend for the first quarter, adding 


| to it the value for seasonal variation for 


Seasonal orm | 


that quarter, — 45.0625, and then adding 
twice the standard deviation of the random 
variations. The forecast minimum is found 
in the same way except that twice the 
standard deviation is subtracted. 

The data and calculated values are 


| stored by Formcalc in an array Q(R,C). 


The letter R refers to the row and C to the 
column — see table 4. Each value stored in 
Formcalc has a fixed position in the array 
and can therefore always be found by 
calling out its location. 

Under the RF command a column is first 
specified. For example, 3 sets variable C 
equal to3. A formulaisthen entered, K! x | 
K2 for example, and is then converted into 
array values, Q(R,1) x Q(R,2) so that at 
the next step the result for each value of R is 
calculated and entered into Q(R,3). 

It is possible to use the array form of 
formula construction directly to open up 
the possibility of more detailed data 
manipulation. For example, to multiply the 
number stored in the seventh row of 
column | by each of the values in column 2 
the formula would be 

Q(7,1) x Q(R,2) 


Forecast | Forecast 
trend max. 


159.375 
159.705 
160.035 
160.370 
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Graphical summary of table 1 showing actual sales for 1979 to 1981 and forecast maximum and minimum sales for 1982. 


If two specific values are required to be 
multiplied together, such as Q(7,!) x 
Q(8,1), the same result would be printed in 
each row of the specified column. This 


could be avoided by changing the formula | 


to read 

(R=8) x Q(7,1) x Q(8,1) 
Now as the value was calculated for each 
row the expression R =8 would be untrue 
and yield a 0 for each row other than 8, 
| where the expression would yield a value of 
| 1 and hence let the calculation be printed. 

If you wish to subtract the value in one 
row from the value in the previous row, the 
formula would be: 

Q(R,1) — Q(R— 1,1) 
This would give an error code, as the 
portion Q(R — 1,1) would result in Q(0,1) 
when R is equal to 1, which is outside the 
array. To avoid this you change this 
portion of the formula to: 

Q(R — 1x(R< >1),1) 

Table 5 shows the column headings and 
formula for the time series analysis. It is 
different from the format in table 1, both to 
save space and to allow the presentation of 
| the data in the most convenient way for 
viewing on the screen. 


The sales figures being used for the | 


| analysis are entered in column 7, not 
| column 1. This arrangement has been used 
| to avoid having to use the left and right 
shifts as would be required if the sales were 
entered in column 1 and the forecast results 


printed in columns 8 and 9. In this way | 
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columns 7, 8 and 9 need be the only 
columns ever displayed. 

Column ! calculates the value of the 
MQA. It is doing all the work carried out in 
the three columns of table 1 headed M4QT, 
M8QT and MQA. The first value of MQA 
in row 3, 153.5 It is made up from the 
addition of the first four sales values in 
column 7, plus the next four sales values 
Starting at row 2, then dividing the result 
by 8. This could be written as 

(R1+2 x R2+2 x R3 +2 x R4+ R58 
The array formula is therefore: 
Q(R — 2,7) + 2 x Q(R — 1,7) + 2xQ(R,7) 
+ 2 x Q(R + 1,7) + Q(R + 2,7) 

This has the problem of reaching outside 
the array for values of R less than 3 or more 
than 10,soR>2andR<11 have to be used 
to stop it The results could stil! be in error 
using this so you have to stop the allocation 
of any value outside rows 3 to 10 by 
multiplying the whole formula by these 
same two expressions. 

(continued on next page) 


Table 2. 


Year/quarter 1 
1979 
1980 
1981 


Total 


— 47.25 
~ 42.875 


— 90.375 


Average 


— 45.0625 29.375 


Table 3. 


158.375 
158.375 
158.375 
158.375 


First quarter 


+ (3 x 0.33) 
+ (4x 0.33) 
+ (5x 0.33) 
+ (6x 0.33) 


Second quarter 
Third quarter 
Fourth quarter 


1,2 
2,2 
3,2 
4,2 


1,3 
2,3 
3,3 
4,3 


N,2 N,3 


The sum of the column Is stored in the 
bottom row referred to by the letter N, 
and has a value of 1 more than the 
number of rows in use. 


2 3 4 
71.5 54.25 
67.625 — 52.875 


32.125 
26.625 


58.75 


107.125 


139.125 


69.5625 — 53.5625 


413 


Spreadsheet === 


Table 5. 
K1. Moving quarterly average, MQA: 


K2. Variation: z 

K3. Seasonal variation: 

K4. (Random variation): 
K5. Trend average: 

K6. Forecast trend: 

K7. Sales: 

K8. Forecast maximum: 
K9. Forecast minimum: 


(continued from previous page) 


Column 2 calculates the variation by 
subtracting the MQA from the sales 
figures. Once again values outside the range 
3 to 10 are set to 0 by multiplying by the 
expressions R>2 and R< 11. 

Column 3 calculates the seasonal 
variation by adding together two 
corresponding quarters and then dividing 


(R<11) x (R>2) x (Q(R — 2.x (R>2),7) + 2 x Q(R— 1x (R>1),7) + 2 x Q(R,7) + 2x Q(R+ 1) x 
(R<11),7) + Q(R + 2 x (R< 11),7))/8) 
(R<11)x (R>2) x (Q(R,7) — Q(R,1)) 
(R<11)x (R>2)x ((R <7) x (Q(R,2) + Q(R + 4 x(R > 9),2))/2) + (R >6) x Q(R — 4 x (R >6),3))) 


(ABS(Q(R,2) — Q(R,3))* * 2 
(R = 12) x (((Q(8, 1) — Q(7, 1)) + (Q(9, 1) — Q(B, 1) + (Q(10,1) — Q(9, 1)))/3) 
(R>5) x (Q(10,1) + (R + 2) x Q(12,5) 


(R<5)x INT(Q(R,6) + Q(R + 4 x (R>9),3) + 2 x SQR(Q(N, 4)/7)) 
(R>5) x INT(Q(R,8) — 4 x (Q(N,4)/7)) 


| the result by 2 to find the average. This | 
average is then printed in the rows of the | 


two quarters from which it was derived. 

The formula takes, for example, the 
variation in the third quarter of 1979 and 
adds it to the variation for the third quarter 
of 1980 and then divides by 2 to produce the 
result, 69.562, which is printed in the third 
row of column 3. This is repeated for the 
next three quarters. It then goes back and 
picks up the values it has just calculated and 
prints them in the next four quarters. The 
basic array formula is: 

(R<7) x (Q(R,2) + Q(R + 4,2)) + (R>6) x 
| Q(R-4,3) 
(R<7) is true up to row 6 so the first part of 
| the formula produces the seasonal value, 
| and the last portion is set to 0 because the 
expression is untrue until after row 6 

After row 6 the roles are reversed, with 
the first portion being set to 0, while the 
| second portion reads the previously 
calculated value into the next four rows. 
| Values outside the range 3 to 10 are again 
set to 0 by the expressions R< 11 and R>2. 
The expressions R > 9 and R >6 are applied 


to prevent R being set to a value outside the | 


array. 


Column 4 calculates the square of the | 


Tandom variations. No true/false 
expressions are required as the calculations 


automatically return 0 outside the range 3 | 
to 10. The sum of all the squared random | 
variations is required in later calculations, | 


so the sum of the column should be made 
after entering the formula. 

Column 5 calculates the average trend 
value over the last three values of MQA. 
The expression R=12 prevents the 
calculated result being entered in any row 
other than 12. Column 6 calculates the 


forecast trend by taking the last value of the | 


MQA, Q(i0,1), and adding to it the 


| required increments of trend rate. The | 


result is printed on the first four rows of 
column 6, so (R <5) enters a 0 for each row 
| after 4. The expression R+2 sets the 
number of increments by which the trend 
rate is to be multiplied. The last value of the 
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get the value for the first quarter of 1982 
three increments are required. Hence R + 2 
for row | gives 3 as the result. 

There is no formula for column 7 since 
the sales are entered here using the C 
command. Column 8 calculates the | 
maximum sales forecast by adding the 
seasonal and random variations to the 
forecast trend for each quarter. The array 
formula is: 


Q(R,6) + Q(R + 4,3) + 2, x SQR(O(N,4)/7) | 


Help! 


If you do everthing wrong and get an 
error code, enter 
GOTO 1315 
This will reprint the screen for you in 
the condition prior to the error. 
Sometimes when new numbers are 
printed over old numbers, parts of the 
old number are left. A space is 
printed by the computer after all 
numbers, so the new number is 
separated from the part of the old 
number by this space. If this happens 
the display can be cleared up by 
entering CC followed by the number 
of rows already on the screen. This 
procedure will reprint the whole 
screen. 

lf row numbers appear blanked off it is 
because the last column has run out 
of printlng space and has started to 
print on the next row. The answer Is 
to use CC to reduce the visible rows. 

To view the formula for a particular 
column enter O to get you into 
command mode then enter 

PRINT A$(column number) 

The formula will appear in the form: 
Q(R, 1) * Q(R,2) Q(R,1)/QN, 1) * 100 
K1*K2 K1/S1 * 100 

To get back enter Goto 1315. 
You may encounter the following error 
codes: 

20 

2/30 A letter was entered instead 

of a number 


2/32 

2/310 

2/1610 You have entered formula 
before column number 

2/1650 Your formula syntax is 
incorrect 

2/1740 Your formula syntax Is 
incorrect 

6/1650 You are trying to divide by 0. 
You probably have not summed the 
value of a column before trying to 
divide by It. 


MQA is in the third quarter of 1981, so to 


The seasonal variation for the first 
quarter of 1982 has to be the previously 
calculated average seasonal value for the 
first quarter of a year. It is located in row 5 
of column 3. The expression R < 5 is used to 
suppress any further calculations after row 
4, and R<9 is used to stop R being given a 
value outside the array. 

Column 9 calculates the maximum 
forecast sales by taking the previously 
calculated maximum value and subtracting 
four times the random variation. The sums 
of the last two columns will give the 
maximum and minimum values of total 
sales for 1982. 

After the program has been loaded ask 


| for 12 rows, 9 columns, and 3 columns to | 


be visible. You may be able to display more 
than three rows at atime, but it depends on 
the length of the figures you intend to enter. 
Now get into the program listing using 
the O command and change line 35 to read 
DIM A$ (M,100) 
which will enlarge A$ sufficiently to accept 
the long formula in column |. Re-enter the 
worksheet using Goto 35. 
Now use the Left Shift command to get 


column 7 on the screen and enter a row of | 
sales figures; use those in the example to | 
start with. Now return to column | and | 


start entering the formulae one at a time, 
remembering to sum the columns where 
necessary. 

Once all the formulae have been entered 
you will have made the first forecast. To 
change the sales figures either re-enter a 
new set and use the RR command to 
recalculate, or use the CL command to 
clear out all the old figures before starting 
afresh. 

If you have columns 7,8 and 9 on the 
screen the actual sales figures will be 
displayed in column 7. At the top of 
column 8 will be the maximum forecast for 
the first quarter of the coming year, 


followed by the second quarter, etc. | 


Column 9 will have the minimum forecast 
in the same order. 

A problem may occur if the figures you 
enter have no random variation, in which 
case the sum of column 4 will be 0. The next 
time you enter sales figures column 4 will 
not be summed in the recalculation but it 
will retain a value of 0. If this is the case you 
will find that the maximum and minimum 
forecasts will be the same. If you suspect 
this has happened sum column 4 and 
recalculate. q 
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Central House, 
Cambridge Road, 
Barking, 

Essex IG11 8NT. 

Tel: 01-591 6511(4 lines) 
Telex: 892395 


MICROCOMPUTER 
PRODUCTS 
INTERNATIONAL 
LIMITED 


Different price when under 
this operating system. 
Please phone for details. 


Operating Systems Telecommunications/Conversions 


CP/M V2.2 Digital Research e Byrom Software 
CP/M-86 Digital Research 201 e BSTMS Byrom Software 139 
CP/NET Digital Research 149 e BISYNC-80/3780 (EBCDIC) Micro Integration 525 
MP/M V2.0 Digital Research 339 e BISYNC-80/3780 (ASCII) Micro Integration 525 
e BISYNC-80/3270 (BSC) Micro integralion 525 
. e BISYNC-80/HASP Micro Integration 975 
High Level Languages e REFORMATTER CP/M<—> 18M Microtech Exports An 
@ REFORMATTER CP/M<—> DEC Microtech Exports 173 
e BACSCOPY Comley ComputerServicesLtd 150 
ADA Supersolt e e@ BACDEBIT Comtey Computer Services Ltd 150 
c Supersoft 184 Ty e e 1CL CO3 EMULATION (interactive) Synchro Systems Lid 600 
LisP Supersoft 100 e e #CL CO3 EMULATION (Bulk) Synchro Systems Lid 600 
BASIC COMPILER Supersoft 200 & e #CL CO3 EMULATION (Inleractive & Bulk) Synchro Systems Ltd 900 
FORTRAN Bupersolt 284 e e e TERM II Supersoft 134 
RATFOR Supersoft 67 e 
FORTRAN+RATFOR Supersoft 334 e ® * og a 
FORTH stiperscti 134 e Word Processing/Text Editing /Editors 
TINY PASCAL Supersoft 57 e 
CBASIC v2.08 Digital Research 30 e 
CBASIC COMPILER Digital Research 366 ¥ e ; Mae Digital Research 
eeALsrO Dieta neseareh) ao ¥* ete ORDSTIR Le ris 
FORTH MPI Lid 
ae COBOL sicko Foeus eS 4 e e . MAILMERGE Micropro 145 
LEVEL-2 COBOL Micro Focus 965 e ejel, conan & MAILMERGE Micropro 390 
CORALS WiSKo ors a2 She WOROMASTER eee : 
BASIC-80 V5.21 Microsoft 241 e 
BASIC COMPILER V5.3 Microsoti 272 eje . mallUenaerinrte HN head pa 
Fi RAN-! . Microsofl 4 
toute a et “ Ras, ie : | e SPELLSTAR (APPLE 11) Micropro 136 
Y e EDIT-60 V2.02 Microsoft 83 
Mi ft 
et od * es}: LENICON (WORD ANALYSIS tein 2: 
PASCAL MTs Digital Research aaa M4 e PEDIT Phoenix Sollware Associates 100 
PASCAL MT+ SPP Digital Research 173 e : pee oe Palas es 
PASCAL MT¢ WITH SPP Digital Research Ps ean DI eee 460 


Low Level Languages Databases/Data Management Systems 


MAC Digital Research e dBASE-II Ashton Tate 
MACRO-60 V3.44 Microsoll 138 e ADDRESS BOOK Decision Technology 90 
PASM Phoenix Sotiware Associates t ) RESCUE MBS 295 
e SELECTOR-V Micro-Ap 380 

egoge e DATASTAR Micropro 175 
Utilities/ System Tools e DATASTAR (APPLE-I!) Micropro 205 
e PERSONAL PEARL Pearl international 190 

@ INFOSTAR Micropro 295 


DIAGNOSTICS I Supersoft 84 e PERSONAL DATA BASE Supersofl 
DISK DOCTOR Supersolt 67 ry 
SYSTEM CHECKER Supersoft 50 @ ° ° * ° 
DISK-EDIT Supersoft 67 ry Accounting /Business Applications 
UTILITIES | Supersoft 40 e 
UTILITIES 1 Supersoft 40 @ 
THE OPERATING GUIDE Decision Systems 5 ene TYPING MASTER (BASIC VERSION) Anthony Ashpitel 
BT-80 Digital Research 194 ene? TYPING MASTER (BUSINESS VERSION) — Anthony Ashpite! 125 
DESPOOL Digital Research 37 e 4 CRneOOR Het ey 
10 V1.4 Digital Research 
ices oun Research * ° e SOLICITOR'S TIME RECORDING Microtek 600 
ZSID V1.4 Digital Research 76 oF? SOLICITOR’S DATABASE Microtek 350 
AUTIL (FOR DBASE-II) Fox & Geller 76 ef °? DOMESTIC CONTRACTORS ESTIMATING Microtek 1500 
CLIP Keele Codes 80 ry Be CP/M TUTOR Syntax Soltware Ltd 55 
SPOOLER KLH Systems 97 ef @ POLICY MASTER (MULTI-USER) CSA Micro Systems 1600 
CPMSIM Magic Circle Software 166 e POLICY MASTER (SINGLE-USER) CSA Micro Systems 960 
ANIMATOR Micro Focus 225 e e SALES LEDGER SYSTEM Padmede Computer Services 249 
FILESHARE Micro Focus 250 e e SALES INVOICING Padmede Computer Services 249 
FTNUMB Microtogy 50 ete STOCK CONTROL SYSTEM Padmede Computer Services 249 
PLINK Phoenix Sottware Associates 100 eye PURCHASE LEDGER SYSTEM Padmede Computer Services 249 
BUG Phoenix Software Associates 100 @ e NOMINAL LEDGER SYSTEM Padmede Computer Services 249 
POEVELOP Phoenix Sofiware Associates 267 ep,e PADMEDE BUSINESS CONTROL SYSTEM Padmede Computer Services 1245 
PLINK-2 Phoenix Soflware Associates 256 e 
DISKORG Slogger Software 50 e E u et 
ee 2 iMaTGn i ne e Financial Modelling /Problem Solving 
DISKMAN Slogger Sofiware 65 e 
DISKED-2 Stogger Software 65 e 
DISKTOOLS-1 (DISKMAN & DISKORG) Slogger Software 90 ele dGRAPH Fox & Geller 
DISKTOOLS-2 (DISKTOOLS-1 & DISKED-2) Slogger Software e 4 MATHSPACK MPI Ltd 120 
STATSPACK MPI Lid 120 
z . CALCSTAR Micropro 120 
CALCSTAR {APPLE I!) Micropro 136 
Sorting e MULTIPLAN Microsolt 189 
e SAPPHIRE MARS Sapphire Systems 395 
SUPERSORT Micropro e LINEAR & GOAL PROGRAMMING Electronic Accounting Services 200 
SUPERSORT (APPLE Ii) Micropro 139 e SCRATCH PAD Supersott 197 
MSORT V1.012 Microsoft 134 e STATS-GRAPH Supersoft 134 
e THE OPTIMIZER Supersoti 134 
e QSTAT Pivotal Soltware 


Code Generators 


THE LAST ONE D.J. “AI Systems 330 e| FORMATS 
QUICKCODE (FOR DBASE-It) Fox & Geller 215 © Al - 8” SINGLE SIDED iam CP/M-86 SS OD €3 —_Diivetli M20 CP/M-86 3 
QUICKSCREEN (FOR MBASIC) Fox & Geller 124 r) 18M CP/M-86 DS OD C4 Osborne-i RP 
QUIEKSCREEN (FOR CoASIC) For Ge ra es wiki gk cee s 

| ector industrial Microsystems jade 

Haire belted) ph) ©) APPLE CP/M-80 16 Sector RR Inlerlec Superbrain SB OD RK Rair Black Box RE 
WEARL-S weaiinernstionss = © atacknawk Micropolis Mod 1 Q2_Inlertec Superbrain QD RS Research Machines 5.25in RN 
AUTOCODE Stemmos 220 e British Micros Mimi AK ITT 3030 DSOD R1 — Robotron 5~ N3 
LEVEL-2 FORMS-2 Micro Focus & COS Versatiie 4 Q2z Micropolis Mod Il a2 SD Systems 5.25in R3 
Comart Communicator CPSO P29 Multi-Tech 1 Q2 Sharp MZ-80B R9 
Comart Communicator CP100 = P2_— Mulll-Tech 2 Q2 Sharp MZ-3500 ag 
(@) R D E R | N FO R M ATIO N Comart Communicator CP200. = P2-—S Micropotis Mod I! Q2 Sharp PC-3201 RB 
Comart Communicator CP500 = P2 ~—Nascom (Gemin! Drives SS DD) R3 Shelton Signet AK 
When ordering CP/M software please specity ihe format you require. All soltware items are subject to VAT. Compal-80 Q2 Nascom (Gemint Drives DS SD) R7 Teievideo DS DD ss 
Manuals. when purchased separately. are not subject to VAT. Please add £3.75 (ptus VAT) for postage and Cromemco System 2 SS SD RG Nascom/Lucas NI Tiger 96TPI SS SD Na 
packing for the first item purchased. and then £1.15 for each extra item. For overseas please add £6.50 per item and SSN Backup Ti NEC PCBOdt R5 ‘Torch N2 
then £1.50 for each extea item required. Most software in this advertisement is avatlable from stock and a 72 hour Oec Rainbow SS DD N6 NCR/MSOS Re = Toshiba T200 DS DD SF 
return service is thereby offered on mos! prepaid orders. Thesedetails and prices are atl current as of June 1983. Oec VT 180 SS OD AV North Stace Advantage P2 Vector MZ a2 
(Telephone at time of purchase to confirm latest prices.) All payments must be in Sterling and drawn against a Direc! 48TFI DS DO R2 North Star Horizon SS SD P1 Vector Systems B a2 
U.K. bank. MAIL ORDER - TELEPHONE OADER - VISIT Exidy Sorcerer # CP/M-80 Q2 North Star Horizon SS DD P2 = Vector VIP a2 
si [eanciarcano ¥] Facit 96TPI SS DD NS = North Star Horizon QD Videocom Apolo Ra 
7 i VISA 18M PC-DOS SS DD C1 (Other CP/M) P2 — Wordplex R4 
Retailer and OEM terms available 18M PC-DOS DS DD 2 Nylac Micropotis Mod Q2 = Xerox 820 5.25in $6 
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Alphatext 


£2960 


For a fully operational Alphatext system, including 
Alphatronic P2 8-bit micro, two disk drives, VDU, daisywheel 
printer, Alphatext software, operator manual and systems manual. 
The system illustrated is the more powerful Alphatronic P3, price 
£3,410.00, which offers the option of 8 or 16 dit operation. 


TAA rusmemnces 


LPHATEXI 
WORD PROCESSING sys 


PHATEXT 


WORD PROCESSING SYSTEM 


Triumph Adler has made word proc 
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the WP s 
that stands alone 


Just compare the Alphatext features 


Sompare the exclusive Triumph 
\dler Alphatext WP system with 
ther leading systems. .. and one 
hing stands out. 

At under £3,000.00 — 
complete — the Alphatext system 
tands alone. 


hat price includes 
everything 


‘a powerful Alphatronic P2 —: part 
f the largest range of ‘ready to use’ 
nicros on the market. A high quality, 
Ngineered computer, able to cope 
vith many of your computing tasks 
is well as word processing. 


‘a TRD170S daisywheel printer, with 
ariable line spacing and choice of 
ypefaces. 


-a comprehensive systems manual, 
lus a unique step-by-step ‘teach 
ourself’ user manual that enables 
Imost anyone to become 
competent, quickly and easily. 


-and the Alphatext WP system — 
owerful yet simple, with a host of 
asy-to-use features for text 
eneration, formatting and editing, 
imultaneous printing and 
rocessing, text storage and so on. 

. weak point in many WP systems is 
ne lack of a mathematical 
alculation facility. Alphatext has it 


+ upgradeable 


x, video Courses 


Block move/ 
duplicate 


AES Alphaptus 


isplay format 
(characters x lines 


16L x 80ch 


Disk storage 
Capacily 


69- 138k 


tem 


Optionat applications 


Audio training 
courses 


Approximate price 


IBM Disptaywriter 


25L x 80ch 


284- 985k 


Fy 
8 
s 
3 
= 
® 
J 
y 
v 


“Diivetti ETS 1010 


24L x 80ch 


360- 720k 


Wangwriter 


24L x 80ch 


200- 400k 


Wordplex 80-2 


24L x 80ch 


156k 


Aiphatext P3 


24L x 80ch 


790- 1580k 


Nts) 1S] \ |S J Daisywheet printer 


RNIN] NEN |S] SN] S | Auto decimal tab 
SISSIES 1S] SN] S PAuto word wrap 
SIS] S/S] SN |S FAuto centring 

NI SIN EN |S |S] S| Auto pagination 
NENTS TSO] S| SN |S | Background print 


" Aiphatext P2 


— and you'll find it invaluable for 
invoicing and quotation preparation. 


Friendly, 
practical support 


Alphatext is exclusive to Triumph 
Adler — world leaders in business 
systems with over 80 years’ 
experience. Triumph Adler provides 
complete nationwide support — 
installation, staff training, software 
testing service, stationery and 
supplies — in short, does everything 
to make sure your system runs 
smoothly. 

Alphatext is a powerful, easy 
to use, WP system, based on a 
proven, reliable computer, backed by 
a leading business systems 
manufacturer. 


ing refreshingly simple 


PRACTICAL COMPUTING August 1983 


24L x 80ch 


160- 360k 


Source: Manutacturers information as at lth. March 1983 


If you would like to know 
exactly what Alphatext can offer 
you, complete the coupon or ring the 
Triumph Adler Alphatronic Hotline 
— 01-250 1717. 


Triumph Adler (UK) Ltd., 
27 Goswell Road, London EC1M 7AuJ. 
Telephone: 01-250 1717 


meee eS 
Please send me details of the Triumph 
| Adler Alphatext WP system. | 


| Name 


| Position 


| Company 


l 
i 
J Address = 
ll 
l 
l 


§f Telephone 


| 7 /, 
I TRIUMPH-ADLER g 


Computing for your future l 
Triumph Adler (UK) Ltd., 
I 27 Goswell Road, London EC1M 7AJ. 
Pe dal 01-250 1717 ce J 


@ Circle No. 176 
117 


Bill Bennett meets his all-time favourite game — and some other Spectrum offerings 
which don’t quite come up-to the mark. 


Football Manager 


FOOTBALL MANAGER is the best game I 
have yet seen on the Spectrum and my 
personal favourite of all the games on 
any micro. To enjoy it you need to have 
some feel for the game of football. I 
cannot really see it appealing to the 
hordes of arcade zappers or Adventure 
hackers, but to the ordinary person it is 
an excellent view of what can be done in 
the field of microcomputer games. 

At the start you are asked to choose 
the name of the team which you wish to 
manage. Any name will do but if you 
want to manage Bayern Munich or Real 
Madrid you will have to live with them 
playing in the English league. You then 
reach the initial menu which, among 
| other things, allows you to inspect your 
team and sell off any dead wood. 

The computer then announces the first 
fixture of the season — there are 15 in 
all, and you only play each team once. 
Now the fun really begins, as you have 
to pick players from your squad to beat 
the opposition. 

Your squad is made up of players that 
have been inherited or bought since the 
start of the game. All the names will be 
familiar to soccer fans, and the positions 
they play correspond to those in real life. 
Each player has a skill factor which is 
determined at random at the start of 
each season. 

The crowning glory of this game is the 
short set piece of match highlights, 
which shows little stick men running 
around a pitch, shooting, defending and 
scoring. There are a lot of different 
highlights possible, though not enough 
to stop it being tiresome after a while. 

AS manager you will have to contend 
with cup matches and the finances of 
running a club, as well as making 
progress through the league. It is a 
compulsive game but people who cannot 
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take game sessions of nine hours or so — 
which happened on one happy Sunday 
— will be grateful to know that there is a 
Save to Tape option. 

Football Manager has everything it 
could — apart, perhaps, from the roar 
of the crowd and the atmosphere of a 
big match. The originator, Addictive 
Games, certainly deserves the name. 
Now how about a Test Match game? 


Specification 

Type: non real-time strategy game 

Format: cassette tape 

Minimum RAM: 48K 

Author: Addictive Games, PO Box 278, 
Conniburrow, Milton Keynes, 

| Buckinghamshire MK14 7NE 
Price: £6.95 

Rating: 19/20 


Computer Scrabble 


THIS IS a clever implementation of the 
game already available on the Apple II 
and reviewed in the January issue of 
Practical Computing. If anything, the 
Spectrum version is better than that on 
the Apple but it does have a couple of 
faults. The graphics are amazing, 
especially when you watch the machine 
thinking or juggling the letters. 

The machine plays a very good game, 
frequently scoring in excess of 300 points. 
However it does so by cheating; for 
example, I need a lot of convincing that 
‘there is such a word as “‘reiner’’ which it 
| managed to pluck out of thin air. Other 
dubious words include ‘‘nooned’’, 
“agaze’’ and “‘tyring’’. On the other 
hand, the program found fault with 
“‘vim’’, ‘‘eagle’’, ‘‘befit’? and ‘‘baroness”’ 
when I tried to play them. 

Some 11,000 words in the games library 
are squeezed into memory, and they are 
obviously stored in the form of a root 
plus suffix or prefix. Most of the time this 
works fine, but it does not allow you to 
challenge the validity of the more obscure 
combinations. 

Despite these doubts, I have no 
reservations in recommending Computer 
Scrabble as an excellent diversion, 
especially for those who cannot find a 
human opponent. Its price may seem a 
little high when judged against other 
Spectrum software, but I consider it 
money well spent. 


Specification 

Type: board game 

Format: cassette tape 

Minimum RAM: 48K 

Author: Peter Turcan and Psion. Available 
from usual dealers 

Price: £15.95 

Rating: 18/20 


Blind Alley 


THIS GAME resembles the Light Cycle 
game from the film Tron. You have a 
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spaceship — which could equally be a 
train, light cycle or anything else for that 
matter — and your task is to steer it 
around a two-dimensional game grid, 
avoiding the enemy. Your ship and your 
enemies leave trails behind which, if 
touched, result in the destruction of the 
touching ship. 

It is not a remarkably original game 
and does not have especially good 
graphics but it is eminently playable. The 
spaceship imagery is pointless; it is a truly 
abstract game and might be better | 
presented as such. I found myself wanting 
to play again and again, hoping each time 
to improve my score. ; 

The main attraction of Blind Alley is 
that although it is played in real time like 
an arcade game — and can even be 
played with a joystick — it requires as 
much thought as a game of strategy. It is 
this need to think fast combined with 
manual dexterity that makes Blind Alley 
worthwhile. 


Specification 

Type: real-time strategy game 

Format: cassette tape 

Minimum RAM: 16K 

Author: Simon Lane, Sunshine, 19 
Whitcomb Street, London WC2 

Price: £4.95 

Rating: 11/20 


Horace and the 
Spiders 


HUNGRY HORACE and Horace goes Skiing 
are two classic games for the Spectrum. 
Both are fun, interesting to play and use 
the capabilities of the micro to the full. 
Horace and the Spiders is not really as 


| good. It resembles the arcade games 


Jungle King and Space Panic, being in 
three stages. The first two are like Jungle 
King and the third like Space Panic. 

You start by jumping across running 
spiders and progress to the second stage 
where you have to swing across a ravine 
on threads which hang down. The final 
stage involves you, or rather Horace, in a 
Space Panic-like battle with spiders in a 
system of webs. 


| Although it is cleverly programmed, the | 
game is trite and not the least bit 


interesting to play. It is either crushingly 
easy or impossibly difficult to do anything 
and score points. The final stage of the 


game can and often floes end in stalemate 


when the spiders do not seem the slightest 
bit interested in attacking Horace, and 
Horace cannot get near the spiders. 


Specification 

Type: arcade game 

Format: cassette tape 

Minimum RAM: 16K 

Author: William Tang, Psion. Available 
through usual dealers 

Price: £5.95 

Rating: 8/20 


Molar Maul 


| INMOLAR MAUL you are in charge of a 


toothbrush, and your task is to rida 
mouth of tooth-rotting bacteria. You do 
so, obviously enough, by loading up the 
brush with toothpaste and brushing the 
teeth. The graphics are bright, fast- 
moving and very clever as a number of 
items are constantly moving around the 
screen, 

The packaging, complete with the 
wittily written instructions, is superb and 
so is the on-screen presentation. What the 
game lacks is playability. Scoring is very 
slow and it only moves in single steps, so 
it is hard to keep improving your score. 
Molar Maul is almost beyond criticism. 
The way the keyboard is used is excellent, 
allowing every player to use the keys that 
are easiest for them. The high score is 
displayed, though there is no provision 
for a table of scores that allows you to 
compare scores with a rival or to monitor 
your Own progress. 


Specification 

Type: real-time arcade game 

Format: cassette tape 

Minimum RAM: 16K 

Author: John Gibson, imagine Software, 
Masons Buildings, Exchange Street 
East, Liverpool L2 3PN 

Price: £5.50 

Rating: 12/20 
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The XJS smile 


and how we put it on Roger Smith’s face 


Why is Roger Smith smiling? 
Because he advertises in 
Practical Computing. 

And Practical Computing helped 
him to buy that Jaguar. 

Roger Smith’s company, Disking 
International, specialises in 
floppy discs, selling the major 
brands: Maxell, Memorex and 
Verbatim. In two short years, 
Disking has become one of 
Britain’s leading floppy-disc 
distributors and Practical 
Computing has played an 
important part in that success. 
“Compared with other leading 
computer magazines,’ says 
Roger, “Practical Computing 
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has two significant benefits. 
First —its quality of readership 
is higher —and readers are ina 
position where they can take 
important decisions quickly. 
Second — Practical Computing 
has a more lasting impact than 
other computer magazines. 
Readers hold on to Practical 
Computing for weeks and even 
months?’ 


The result has been an excellent 
continuing response to 
Disking’s advertisements. And 
something to smile about for 
Roger Smith. 

If you would like a Jaguar XJS, 


call Ian Carter, Advertisement 
Manager, on 01-661 3021. He 
will put you on the right track 
to getting one of your own. 

By advertising in Practical 
Computing. 


Practical 
comping 


Electrical-Electronic Press, 
Business Press International, 
Quadrant House, The Quadrant, 
Sutton, Surrey, SM5 2AS 
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EuroCUBE 6502/6809 


One small Eurocard- more computer than ever 


EuroCUBE is just one, small 100x 160mm Eurocard but it 
is an Industrial Computer of exceptional power and 
versatility. 


The user has a choice of 6502 or 6809 microprocessors. 
Programs can be developed on a full CUBE development 
Eurorack or on any other microprocessor development 
system ina high level language such as Industrial BASIC 
or machine code. 


DATA BUS 


z 

a aa 
EUROCUBE has four memory sockets whose functionand & a } 
position in memory is fully user selectable. For example, rat m | 
the first socket might contain a 4KB operating system x | 
EPROM, the second a BBC BASIC interpreter in ROM, the 74 i 
third the user’s BASIC program in whatever size EPROM ‘ 
is convenient, and the fourth might contain 8KB of battery ne | 
backed non-volatile CMOS RAM. = 
An on-board calendar clock is also supported by the £139 : 
battery, and provides the time of day to 1/l0th second Exc. VAT. No charge for Operating System Software 
and the date correct for the whole century. Control Universal's new 150 page catalogue and technical overview is now available 


free of charge. Use the reply service for your copy, or ring one of our engineering 
team to discuss your application. 


. Unit 2, Andersons Court, 
ij Control Universal Ltd ms Roed‘CambridgatGBd 952 
_. Lhe Hardware House | telephone (0223) 358757 


EUROCUBE communicates with the outside world 
through 20 digital i/o channels, RS423/RS232 serial port 
and the full CUBE/Acorn data bus through which the 
entire CUBE/Acom range of video, disk, analog, solid 
state switches and other peripherals can be controlled. 


@ Circle No. 173 


Designed to be the world’s best-selling typing tutorial Program. 


WHAT 
WINN 


KEYBOARD SKILLS TRAINING TUTOR 


@ Why have a computer if you cannot use it efficiently? Does lack of Keyboard Skills slow down the work you want done? 
@IANKEY has been meticulously researched to provide a thorough grounding in Keyboard Skills. 


@ The Program is unusually easy to set up, to install and to use on almost any Micro using CP/M. You don’t need more than 
52 columns on your screen. 


®@ Keyboard designs vary. IANKEY caters for yours. 

@ The screen displays your Keyboard. Your eyes watch this while your fingers carry on by themselves. 
@ If you make a mistake, the Program points it out at once. You build up speed and accuracy. 

@ [ANKEY uses real words — not meaningless strings of letters — from the start. 


@IANKEY costs only £29.00 (Recommended price) + £2.00 p. and p. and £4.65 VAT: total £35.65. We give a full War- 
ranty and a no-questions-asked MONEY BACK Guarantee. 


Write today to IANSYST Ltd (PC 1), Omnibus Building, 41 North Road, London N7 9DP, with details of your Micro, or call (01-)607 5845. Cash with 
order or VISA/MASTERCARD/ACCESS. 


@ Circle No. 174 
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THE FUNDAMENTAL unit of data handled by 


the computer is the bit. It corresponds | | 

physically to some electronic device capable 

of being in one of two states which are by | fe 
convention designated 0 and 1, and 

corresponding to off and on. 


In most computer programs, the smallest | 


element of data processed is the byte, a 
string of eight bits. These strings are 


essentially meaningless, so in order to make 

computers useful rules must be defined by 

which data can be translated into bit strings 
| which can be manipulated. 


The most arbitrary notation which can 
be devised is to assign to the bit strings a set 
of discrete codes, such as the ASCII code 


for typographic characters. Providing the [_ a 
computer and its peripherals heed the same 
rules they will appear to handle text such as 
you are reading now. 
| Yet the bulk of computer power the 


world over is expended not on typographic 


but numerical data. The binary integer is | Qs 7 . , ; 
undoubtedly the most important singe | Simple arithmetic can easily produce numbers which are 


class of data in computing. Itis of usewhen | ut Of the processor’s normal range. Les Murray explains 
whole numbers are indicated, and many 


problems can be couched in terms such that how systems programmers make sure your data is not 
integers will suffice. The integer notation 

i Bee Me UReeeeT cH Gin be lost when unwanted zeros overflow. 

manipulated very quickly. 

In scientific computation it is necessary 
‘to use numbers with fractional parts which 
mathematicians refer to as ‘‘real’’ 
numbers. Clearly a way is needed of 
representing such numbers within the 
computer. 

The first technique which comes to mind 
is to place something corresponding to a 
decimal point within the bit string. As with 
decimal numbers, digits to the left of this 
radix point represent positive powers of 2; 
those to the right correspond to negative 
powers. So the bit immediately to the radix 
point correpsonds to 2°' or 4, the next bit 
corresponds to 2~? or } and so on. The radix 
point is not present in the word; instead its 
position is noted or fixed, and so this 
number representation is named ‘‘fixed 
point’’. 

For many purposes this fixed-point 
representation of numbers is quite 
adequate. It has the great advantage that 
the numbers can be manipulated in a 
similar way to the integer notation and so 
can make use of the fast hardware provided | 
in all computers for that purpose. It is used 
when the approximate size of the answer is 
known. 

When it is not known, enough bits have 
to be allocated to the left of the radix point 
to allow for the size of the answer, and 
enough have to be allocated to the right of it 
to yield the desired accuracy. 

It is an onerous task to determine the 
format of the necessary bit string, but the 
crucial objection is that it may well be 
impossible to determine it algorithmically. 
The first consideration may be a barrier: if 
you need to represent a very large number 
such as the age of the universe in seconds 


Les Murray is a systems 
programmer with Plessey Radar 


122 PRACTICAL COMPUTING August 1983 


you will need a bit string hundreds of digits 
long. Such a bit string is not in itself 
impossible, but the accuracy with which it 
is possible to measure or justifiably 
estimate such a quantity means that there 
will be dozens of bits of wasted data 
between the least significant bit of the 
number and the radix point. 

Less obviously, the same argument 
applies to tiny numbers such as Planck’s 
constant as measured in SI units, which is 
of the order 10-*. To the right of the radix 
point comes bit after bit of zero data, 
present — or rather absent — merely as 
place markers. Anyone who spent hours of 
toil on a computer program, only to see the 
fruits of their labour dropping uselessly out 
of the right- or left-hand end of a specified 
fixed-point number would be justified in 
seizing the nearest systems programmer by 
the lapels and demanding to know if there 
were a better way. As it happens, there is. 

The fundamental requirement for 
representing real numbers is for numbers in 
the entire range of interest to be held 
without redundant bits. Consequently the 


number is always held to a certain mini- | 


mum accuracy, which may be made as high 
as necessary. This result is achieved by 
combining the zero place-marker bits into 
an integer which denotes the position 
within the rest of the bit string of the radix 


| point. The point is free to wander around 


the bit string, or even outside it, much as it 
chooses. The radix point is said to float: 
hence ‘‘floating point’? numbers. 

You have almost certainly encountered 
floating-point numbers in decimal form. 
Most modern calculators other than those 
which lurk in the back of cheque books 
offer a so-called scientific notation which is 
automatically called into play when the 
result is too big for the display. Numbers 
then appear like: 

2.998 08 
which, in full, would be written: 

2.998 x 108 
The digits on the left comprise the 
significant part of the number and are 
called the mantissa. Those on the right 
which tell you what to do with the radix 
point — in this case, it should be moved 
eight places to the right — are called the 
exponent. Binary floating-point numbers 
are similar. The mantissa is a fixed-point 
binary number, and the exponent is a 
binary integer which defines a multi- 
plication or division by a power of 2. 

Early in my career as a programmer I had 
the interesting job of developing a floating- 
point mathematical package for the 6800 
microprocessor. Floating-point numbers 
were called for since the package was to 
reside in a standard ROM to be fitted to a 
range of industrial and _ scientific 
equipment. The required accuracy with 
which the package held numbers was to be 
not worse than 0.003 percent. 

The required accuracy determines how 


| many bits must be allocated for the 


mantissa of the floating-point number. It is 
given by the ratio of the value of the least 


significant bit to that of the most significant | 
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Binary numbers 
One end of the bit-string, of 
whatever length chosen, will be 
designated the left, the other the 
right. Each bit corresponds to a 
digit. In declmal, each digit may 
take one of 10 values since the 
base or radix is 10. Bits can take 
only two values, 0 or 1, since the 
radix is 2. 

The right-most bit of the binary 
number, the least significant, has a 
value of 2 to the power of zero, 2°, 
which is equal to 1. It is usually 
called the ‘‘zeroth” bit of the word. 
its neighbour has a value of 2’ or 
2. The next bit is equivalent to 2? 
or 4. And so on to 8,16, 32... all the 
way to the most significant bit. The 
integer represented is the sum of 
the powers of 2 whose delegated 
bits are set. The vast majority of 
modern computers handle such 
binary integers. 


Twos complements 


Suppose you have an eight-bit 
number which is positive and you 
wish to negate it. You first 
complement — which means 
replace with its opposite — each bit 
of the number, then add 1 to it. For 
example, if the inltial number is 3, 
the operation looks like this: 

0000 0011 +3 

4111 1100 complemented 
1111 1101 incremented: —3 
At first sight, the result looks 
dubious. However, you can repeat 
the process: 


1111 1101 

0000 fern complemented 

0000 0011 incremented: +3 

adding +3 to —3 should give zero: 
0000 0011 +3 

+1111 1101 -3 


1 0000 0000 
So what about that 1 


-3 


zero 

on the end? 
We are working in an eight-bit word, 
so the stray 1, the carry from the 
left-most bit of the sum, is 
discarded. Furthermore, if you 
attempt to negate zero: 


0000 0000 
bo. Aidit 1401 
1 0000 0000 


zero 
complemented 
incremented: and, 
back to zero. 
Mathematically this Is all very 
satisfying, as zero is signless. The 
principle can be extended to any 
‘number of bits. 


bit. We chose a 16-bit mantissa, which gives 
an accuracy of one part in 32,767 or about 
0.003 percent. The mantissa is a fixed-point 
number, and we chose a special case where 
the mantissa is a binary fraction in the 
range 4 to 1. Restricting the range of the 
mantissa is called ‘‘normalisation”’ and has 


two important advantages: it ensures that 
the number of significant bits in the 


mantissa is maximised, and it curbs the 
tendency of the radix point to meander 
about during arithmetic operations. 

Normalisation also provides a niche for 
the sign of the number. The left-most bit of 
the mantissa, equivalent to 4 in this 
example, is always set since the mantissa is 
greater than or equal to 4. Its presence can 
be assumed and the sign bit can be put there 
instead. The bit is clear for a positive 
number and set for a negative one. Before 
operating on the floating-point numbers 
the sign bits must always be extracted, their 
values noted, and the most significant bits 
of the mantissa must be set. Because the 
most significant bit is hidden by the sign 
bit, the mantissa of this form is said to be 
“‘hidden-bit normalised’’. 

The exponent was chosen as an eight-bit 
signed integer. It needed to be positive or 


negative: if positive, the position of the | 


radix point is moved to the left; if negative, 
to the right. The most significant bit of the 
mantissa is used as the sign of the integer 
and the same method would work for the 
exponent, but it can be improved upon. We 
chose to use the so-called twos complement 
notation for the exponent since it allows 
positive and negative numbers to be 
operated upon without first separating 
their sign bits — see panel. 

We then went on to stipulate that the sign 
bit of the twos complement exponent shall 
be complemented. It was done for one very 
important reason: a zero is needed in the 
floating-point number scheme. So far, we 
have a mantissa of between 4 and | and an 
exponent: no matter what the value of the 
exponent, the floating-point number can 
never equal zero. 

A special case is therefore required — we 
chose to use an exponent of zero. The most 
negative number that can be represented in 
an eight-bit twos complement number is 
1000 0000 or — 128. By stipulating that the 
sign bit of the exponent be complemented, 
this becomes zero. 

The first step in expressing a number in 
floating-point binary is to normalise the 
mantissa. Start with an exponent of zero 
and divide the number by 2 repeatedly until 
the quotient lies in the normalised range. 
For each division the exponent is in- 
cremented. Very soon we have: 

Ve 1/2 x72" 
Converted to binary, and allowing for the 
covering of the hidden bit by the sign bit 
and the complementing of the sign of the 
exponent, this becomes: 
.0000 0000 0000 0000 1000 0001 
mantissa exponent 

The number 1, and indeed all integral 
powers of 2, are easily converted to 
floating point. A more meaty example is 
the speed of light in metres per second: 

@=52'998x 10° 

To generate a normalised mantissa you 
must divide by two 29 times, so the 
exponent is 29. In decimal, the mantissa is 
0.56928 to five significant figures. Using 
only 16 bits to represent the mantissa, the 
accuracy with which it is held is, at worst, 

(continued on next page) 
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(continued from previous page) 


one part in 32,767. We cannot claim to hold 
it to higher precision. In any case, if we 
divide right out, we end up with a binary 
fraction 29 bits long. Applying the usual 
rules of hidden-bit and complemented- 
exponent sign, we obtain: 
Cc =.0000 1000 1000 1100 
mantissa 
1001 1101 
exponent 
If the number to be converted is less than 

1 it must be repeatedly multiplied by 2, 
counting the exponent backwards from 
zero. To normalise — 0.0] — it is not only 
less than 1 but negative to boot — multiply 
by 2 six times. The mantissa is therefore 
0.64, and the exponent — 6; 


float 


| 0.01 oa¢ = 1010 0011 1101 0111 
mantissa 
sign 
0111 1010 
exponent 
An interesting quirk of the way numbers 
work is that, although the decimal | 


representation of 0.64 is exact, the binary | 
fraction recurs after 21 digits. 


Rational not real 


As there are only 16 bits available, not an 
infinite number, the mantissa cannot be 
held exactly, but it is held to within a known 
amount of the actual value. Though many 
computer languages claim to deal in real 


numbers, a computer whose size is finite | 
can only handle numbers which can be 
expressed as the quotient of two integers — 
the rational numbers. Perhaps the 
designers of computer languages should 
own up and declare a rational number type 
instead of real. 

The range of absolute magnitudes of 
numbers of the floating-point notation 
which has just been described is 
approximately 0.5 x 2°'” to 2” or 10-*to 
1.5 x 10°. The smaller number is derived 
from a zero mantissa, equal to + with the 
hidden bit set and an exponent of — 127. 
The larger is equivalent to a mantissa of 
almost 1 and an exponent of 127. Few 
serious problems involve numbers which 
cannot be represented by this modest 
floating-point system. If more accuracy is 
required you can simply extend the 
mantissa. 

Having set up the system of floating- 
point numbers it is necessary to manipulate 
them. Multiplication is the easiest 
Operation between two such numbers and 
relies on the algebraic relationship: 

(ax b’) x (dx b*) = a x d x b**® 
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If b = 2 there is an obvious relationship 
with floating-point numbers. 

To multiply two floating-point numbers 
perform the following stages: 


@ Extract and note the signs, and set the | 


hidden bits. 
@ Form the product of the mantissae. 
@ Form the sum of the exponents. 
@ Renormalise. 


@ insert the sign of the result which is the | 
logical Exclusive Or of the multiplicand | 


signs. 
Because the mantissae of the multiplicands 
lie between 0.5 and 1, their product must lie 


| between 0.25 and 1. The most significant 


bit of the mantissa of the product is tested; 
if it is zero, the mantissa is shifted one digit 
left and the exponent decremented to 
compensate. You insert your sign, and 


| there is the result. 


Or is it? There are two error conditions 
which can arise during multiplication. The 
first is overflow, which occurs when the 
sum of the multiplicand exponents is 
greater than the maximum there is room 
for. The second is dubbed ‘‘underflow’’, 
which can occur when the sum of two 
negative exponents is too small and can also 
occur during renormalisation. It is also 
worth testing for zero in the multiplicands 
first since the product is then bound to be 
zero. 

The stages for division are: 

@ Extract and note the signs, and set the 
hidden bits. 

@ Form the quotient of the mantissae. 

@ Subtract the exponents. 

@ Renormaiise. 

® Insert sign. 

The result of the division of the mantissae 

will lie between 0.5 and 2 so, if necessary, 

the mantissa of the quotient is shifted right 

and its exponent incremented. Underflow 

and overflow are both possible and it is 

essential to check the divisor for zero before 

attempting the division. 

Division of binary integers may appear 
fearfully complicated at first sight, but this 
complexity is more apparent than real. The 
quickest way to do it is to repeatedly 
subtract the divisor from the dividend, 
dividing the divisor by 2 between each 
subtraction.. If the subtraction leaves a 
positive result, shift a ] into the quotient’s 
least significant end, if not, a zero. It is 
exactly equivalent to decimal long division, 
but is simplified as the result of each stage 
can be only O or 1, not 0 to 9. 

Addition and subtraction of floating- 
point numbers are no more complicated 
than multiplication and division, but are 
more tedious. The processes are essentially 
the same: to subtract, change the sign of the 
subtrahend, then add. 

The first stage of addition is to extract 
the signs and set the hidden bits. The next 
step is to compare the two operands. 
Comparison of floating-point numbers is 
as easy as could be: first compare the 
exponents and then, if they are equal, the 
mantissae. You need to know which 
operand has the smaller exponent; this 
operand is adjusted until its exponent is the 
same size as the other by incrementing the 


Numbers 


smaller exponent and dividing its 
corresponding mantissa by 2 repeatedly. 
A decimal example shows why this is 
necessary: 
25% 10° 2:5 x 107 
255x102: 0:25°% 102 = 
27/596 102 
An underflow condition can occur here. If 
the addends differ by a factor of 2'* then, by 
the time the exponent of the smaller one has 
been rendered equal to that of the larger, all 
the bits of its mantissa will have vanished. 
If this matters there is only one recourse: a 
longer mantissa. 
What happens next depends on the 
original signs of the addends. If they are the 


| same, add the mantissae; if different, the 
| mantissa which has been shifted, or which 


was naturally the smaller, is subtracted 
from the larger one. The result lies in the 
range zero to 2, so you must normalise after 
checking for zero to avoid entering an 
infinite loop. Underflow or overflow may 
be detected during this operation. It 
remains only to plug the sign into the result, 
which is the sign of the addend whose 
absolute magnitude was larger. 


Complicated functions 


The basic arithmetic operations can be 
combined to produce more complicated 
functions such as logarithm, sine, exponen- ° 
tial and so on, using polynomial approx- 
imations to the appropriate series, or more 
devious methods. For example, to take the 
logarithm of a floating-point number you 
can utilise the fact that is is held in exponent 
and mantissa format. First, approximate 
the logarithm of the mantissa to base 2. 
Since the answer is limited ot the range — 1 
to zero you can use a very short polynomial 
and still achieve the required accuracy. For 
our 16-bit.mantissae we used a fourth- 
power polynomial, which can be factorised 
so as to comprise just four multiplications 
and five additions. After processing the 
mantissa, convert the exponent to a 
floating-point number itself and add it to 
the logarithm of the mantissa. This is the 
logarithm to base 2 of the original floating- 
point number, according to the 
relationship: 

log,(m x 2°) = log.m + e 
Multiplication by a constant then gives the 
logarithm to any base. __ 

The whole procedure, like those for the 
various other functions, is rather long- 
winded, which is why a hand calculator 
takes so much longer over them than over 
the basic arithmetic ones. If speed is vital, 
an alternative is to hold a table of key 
values in memory and interpolate between 


| them, exactly: as a set of mathematical 


tables — remember them? — is used. 

Any representation of data within a com- 
puter is useless unless it can be converted to 
human-readable forms. One of the largest 
drawbacks with floating-point numbers is 
that such conversion is tedious, involving 
repeated division by 10, extraction of re- 
mainders, conversion of floating-point 
numbers to fixed point and finally, conver- 
sion of those to ASCII. 9 
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comart 
communicator 


How has Comart’s controlled, down to earth Systems can now operate as intelligent information 
development strategy kept Communicator a firm terminals, integrated with either existing mainframe or 
favourite in the UK, and the leading candidate to mini computer installations, or be part of a shared 
reverse the tide of microcomputer imports? resource or communications network. 


New Range of Terminals Find out more about 
Comart’s new smart VDU. It’s a new advanced 
ergonomically designed unit. It has a 105 keyset 
detached keyboard, soft green phosphor tilt screen, 
and a low profile foot. Its a perfect complement to the 
Communicator in both styling and performance. 


New Range Additions The Communicator 
range has broadened to add a new 20 Megabyte 5” 
Winchester Hard Disk Drive System to the already 
well established 5 Megabyte and floppy diskette 
models. Another new system offers 8” floppy disk 
drives for compatibility of data transfer. With the 
associated tape and additional Winchester back up 
systems that adds up to eight basic models — all in the 
same neat, stackable, casing — all based on S100 bus 
construction to keep future options in memory, users, 
peripherals and interface requirements wide open. 


New System Additions Communicator 


operating systems continue to broaden both in innovations are advanced programmes of research 
options and facilities. An improved CP/M offers 


h d di ica ; Aiauto bi and development. Soon Comart will be bringing you 
Recauas a Bet hes! Lae ceeerverretits a GD Be GC es 16 bit, multi processor and distributed processing 


: : : systems. This is your guarantee that Communicator 
reflected in the now tried and tested Communicator 


; ; ‘ will continue to keep pace as microcomputer 
multi-user MP/MII™, which also provides for full technology progresses. 
CP/M™ compatibility. 


New Communications Options ee — To find out more about Communicator 


Communicator now offers CP/Net™ and RBTE today, call us now on 0480 215005. 
communications protocols. Individual Communicator 


Some things don’t change Communicator still 
has Comart's established dealer network and 
nationwide after sales service back up, supporting 
thousands of Communicators already at work 
throughout the UK. 


And in the Future? Behind ail these 


Main Dealers Amember of the 4a, Comart Group of Companies Dealers 
Birmingham The Byteshop 94/96 Hurst Street Tet 021-622 7149 Aberdeen MOM Offshore Tei 0224 22863 Bedford Remdex Bradley Tal 93 68581 
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052 Tarnayetetis Tal Ga) S67 400 Glomol se Connor Senter MOSURMM Tat G52 
eae pecetop Magnet eae Waterloo erect cae o Peoulieden feng ral O53 Ae Nae ise coppuers 
e1 041- 7409 Leeds Hoidene Bray House Leicester Place el rw lia Computer Ce 
Computing Services Te! 0903 35411 Middlesbrough Aztech Tel 0642 222621 Barking 
Tel 0532 459459 London The Byteshop 324 Euston Road NW1 ALISTS IN MICROCOMPUT| KioaaRToT OTe 6811 [Beiseat Garis Santee Carrel Goa eee ean wilinslow 
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Meet the fz 


Minstrel + TurboDOS 


the marriage of reliability and versatility 


Minstrel 


The Minstrel is an exciting new British 
micro-computer and offers Winchester- 
based systems at fantastically low prices. 
The range extends from single-floppy single- 
user CP/M systems right up to a 68000-based 
model and includes an 8086-based range. 

The Minstrel is compatible with the North 
Star Horizon and offers a superior alternative 
at a much better price. 

There is a network of Minstrel dealers in 
the UK and Europe. Contact us for the name 
of your local dealer. Dealer enquiries invited. 


Hotel Microsystems 
Limited 


$100 bus 


The amazing versatility of the Minstrel is 
due to the bus used: the $100 bus. This bus 
system is not only future-proof —the future is 
created on the S100 bus. Every major micro- 
computer development appears first on the 
$100 bus. Now over 150 manufacturers 
make $100 products and their combined 
range approaches 1000 boards. 


69 Loudoun Road, London NW8 ODO 
national 01 328 8737 

international +441 328 8737 

telex 266828 
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One machine — 
eight computers 


Yes! Inside the Minstrel micro- 
computer illustrated there are actually 
8 Z80A single-board computers. One 
is dedicated to each user of the system 
resulting in astonishing performance. 
Aninth processor controls central disk 
storage and printers. 

TurboDOS provides sophisticated 
spooling for multiple printers, supports 

1000Mb disk drives and 128Mb files, 
and employs powerful disk buffering 
techniques. 


TurboDOS 


CP/M COMPATIBLE MULTI-USER 
OPERATING SYSTEM 


TurboDOsS is a popular high-performance 
multi-processor operating system. Each user 
has their own slave processor board 
(illustrated above). TurboDOS systems have 
been shown to out-perform mini-computers 
in the DEC PDP11/34 class at a fraction of 
the hardware cost. 

TurboDOS is compatible with CP/M, the 
industry standard operating system, which 
means you have access to a vast range of 
off-the-shelf software. 

The next development to TurboDOS on 
the Minstrel allows you to connect systems 
together via a Local Area Network. 


ASTONISHING PRICES! 


Minstrel with two 400Kb floppy drives £1790. 
With 1 400Kb drive and 5Mb Winchester £2615. 


A sample 2-user A sample 5-userTurboDOS 
TurboDOS system system with background 


including: batch processor including: 
Minstrel Minstrel 
1 400Kb floppy 1 400Kb floppy 


1 SMb Winchester 1 15Mb Winchester 
2 slave processor 6 slave processor cards 


cards 5 KDS7362 VDUs (illus) 
2 KDS7362 VDU's 1 Epson printer 
(illus) 1 OKI 84 printer 
1 Epson printer 
onty ONLY 


£5465 £10310 
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Just because you 
need it ina flash, 
don’t expose 
yourself! 


— 


You've a deadline to meet, My 
the right CP/M Software pack- 4 
age is needed, the right decision has to 
be made; which format, which product, 
when can it be delivered, at what price? 

You need good advice, and just as 
important, you need to talk to some- 
one who has a large enough range to be 
able to offer honest advice. Someone 
who can then deliver on time, someone 
whose catalogue is fast becoming the 
byword of the software industry. 


Attractive quantity & dealer discounts available 


So don’t expose your- 
self, talk to Software Limited. 
Choice, advice and delivery, all aimed at 
meeting your deadline. 
Software Limited... 
Because there’s more to 
choose from, we're the 
only choice to make. 


01-833 1173/6 


Software Limited 
No. 2 Alice Owen Technology Centre 
251 Goswell Road, London EC 


Software 
Limited | 
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How to make 
a million 


SO YOU WANT TO become a 


millionaire by playing the U.S. | 
| stock market? Start by playing 


Millionaire, a simulation game 
from Blue Chip Software of 
California. The game is claimed 
to be ‘‘so realistic that it is 


.recommended for use in maths 


or economics classes’. The 
price is £70, or £60 for the Apple 
II version. 

Four educational games for 
ages five to. adult come from 
Spinnaker Software, 
Cambridge Mass. The titles are 
Granite Ghost, Disappearing 
Dolphin, Story Machine and 
Facemaker. Prices range from 
£25 to £33 plus VAT. 

All the above are available 
from Pete & Pam Computers, 
New Hall Hey Road, 
Rawtenstall, Lancashire BB4 
6JG. Tel: (0706) 227011. Q 


Compatibility 
with Apple II 


LAST MONTH we announced an 
8088 board to make an Apple 


| think like an IBM PC. This 
| month Quadram has a plug-in 


card that makes an IBM PC 
think it’s an Apple. 

Not only does Quadlink run 
Apple software, it does it using 
the IBM disc drives with 
software to read Apple-format 
discs. The card carries a 6502 
microprocessor and 64K of 
RAM. 

Contact Quadram 
Corporation, 4357 Park Drive, 
Norcross, Ga 30093. 
Telephone: (404) 923 6666. @ 


Engineers’ 


selection 


| Telephone: 01-740 9444. 


THE STEMMOS RANGE of desk- 
top engineering packages is now 
available on the IBM PC. The 
most popular ones, previously 
available for CP/M micros, are 
Superframe, Superpipe and 
Superrig. 

The packages are aids for 
offshore engineers in_ static 
analysis for three-dimensional 
space-frame structures, such as 
steel jack-up platforms designed 
to withstand extreme static and 
dynamic loads. 

Stemmos is now operating 
from larger premises at 199 
Uxbridge Road, London wi 


}enhancements 


| pretend to be a 3270 terminal 
| and talk to an IBM mainframe. 
Price: £581. 

8087 maths chip. The Intel 
8087 co-processor multiplies 
32- and 64-bit floating-point | 
numbers about 80 times faster | 


1BM (U.K.) has announced 11 | 
both 
hardware and software — for 
the PC. They range from a new 
colour monitor through an 
APL implementation to 101 
maze games. 

IBM Colour Display. A 
high-quality direct-drive 
monitor for colour text and 
graphics, using the 
Colour/Graphics Monitor 
Adaptor in one. of the 
expansion slots. The new 
monitor has a 13in. screen, 
weighs 12kg. and costs £520. 

BSC Adaptor. The Binary 
Synchronous Communications 
adaptor is a plug-in card that | 
allows networking using BSC 
protocols. Price: £230. 

BSC-3270 Emulation 
Program. With the BSC} 
adaptor this lets the PC 


If all the slots on your PC are full, maybe you need the Sup’r 


than the 8088. The option kit 
includes a matched pair of 
8087 and 8088 chips. The 8088 
replaces the one you have and 
the 8087 fits an existing socket 
on the bigboard. Price: £214. 

IBM PC APL. IBM first 
launched this powerful 
language on a mainframe in 
1977. The PC version requires 
128K of memory, the 8087 
maths co-processor and an 
IBM colour display. For a 
brief account of the power of 
APL see the April issue of 
Practical Computing, page 
107. IBM’s APL costs £165. 

Professional Editor. 
Provides powerful editing and 
scrolling commands including | 
search/change, block move, 
formatting commands and | 
macros. Price: £113. 

Basic Primer. A tutorial ona 
disc, the Basic Primer assumes 
no computer knowledge and 
takes you from learning the 
keyboard to’ keeping cheque- 
book records. Price: £53. 

UCSD p-system - run-time 
support. Provides the 


Extender from M&R Enterprises. It connects to the PC via two 
60-line ribbon interface cables, and provides six extra expansion 
slots for standard plug-in boards. The price is around $5,000. 


Contact M&R Enterprises, 910 George Street, Santa Clara. 
CA 95050. Telephone: (408) 980 0160. QO 


As an increasing number of readers are acquiring IBM PCs 
and various look-alikes, we felt that — like other major 
micros — it should have its own place in Practical 
Computing. This is it. 

In future issues, PC Bulletin will carry news, reviews and 
software stories. If you have any hints and enhancements, 


utilities or short programs, send them in, 

Our aim is to make this column an extra “expansion slot” 
for IBM PC. But it will only expand if you join in. Send your 
contributions to PCB at Practical Computing, Quadrant 
House, The Quadrant, Sutton, Surrey SM2 5AS. 
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appropriate software to run 
programs written under the 
UCSD p-system Version 
I1V.03. The system supports 
programs written in Pascal, 
Basic and Fortran-77. It costs 
£41. 

File Command. This utility 
is a DOS handler which allows 
files to be sorted by size, date, 
alphabetically by file name or 
extension, and by drive and 
directory path. File Command 
also defines the function keys 
under DOS. Price: £31. 

Strategy Games: A set of 
four popular board games — 
draughts, elusion, battleship 
and reversi. 

101 Monochrome Mazes. 
Just what it says. The mazes 
include black pools, trapdoors 
and pop-up walls. There are 10 
levels of difficulty and nine 
game speeds. Price: £31. 

All the 
promised for September, 
except the Basic Primer which 
should be available now. All 
the prices quoted exclude 
VAT. 


Happy families 


THE SOFTWARE PUBLISHING 
corp has launched a family of 
software for the IBM PC. The 


packages are PFS:File, | 


PFS:Report, PFS:Graph and 
PFS:Write. The Write and 
Graph programs can be used 
with VisiCalc files. Contact 
Software Publishing 
Corporation, 1,901 Landinds 
Drive, Mountain View, Cali- 
fornia 94043, Telephone: (415) 
962 8910. 
Another 
software is the Professional 
Business Library from 
Texasoft. It comprises 
Versatext, The Thinker and 
PCFile. The Thinker is a 


family of PC |. 


PCBulletin: news 


PC goodies from IBM 


introductions are 


spreadsheet program. All three | 


together are called the Texasoft 
Combo Pac by Pete & Pam, 
who will sell them to you for 
£249. 

British-made software for the 
IBM PC now includes the 
Pegasus suite, which covers the 
spectrum of accounting needs 
including payroll. The packages 
are already well established on 
the Sirius and Commodore 
micros. If you want to see or 
buy them, you have to contact 
your local dealer. Q 
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AS A GENERAL tule, only idiots wait for the 
wonderful new machines that computer 
firms perpetually promise. And if they 
appear, only idiots and software writers 
buy them. This rule has very few | 
exceptions, but one of them is the IBM 
XT, simply because it sets a standard other 
machines will aspire to. 

The IBM Personal Computer was first | 
launched in the United States in August 


1981 and immediately became a best-seller. 
IBM’s marketing men did it right: they had 
stocks in the shops, they had software, and 
they had an agressive price. The entry-level 
PC system was a 16K cassette-based micro 
priced to give Apple a hard time, so the PC 
was bought as a home micro as well as for 
small-business use. 

The PC also had something no other 
machine had: the initials of the world’s 
largest and most powerful computer firm 
on the front. The IBM sold massively, and 
estimates put its market share in 1982 
somewhere between 18 and 25 percent. Not 
bad for starters. 

The U.S. success delayed the intro- 
duction of the PC in Europe. For a while, 
grey imports were obtainable — American 
machines supplied with step-down 
transformers and American monitors — 
but finally, on January 18 this year, IBM 
launched the British version. Again there 


BM AT 


In the first part of this review, Jack Scholfield sets the 
hard-dise version of the IBM Personal Computer in 
context with its competitors. 


than in the U.S. It was low enough to hurt | 
only the grey importers, not the makers of | 
IBM look-alikes. One factor was that the | 
PC was already in short supply, so why cut | 
the price? 

At the launch, IBM announced that it 
was going to start manufacturing PCs for 


| all of Europe at Greenock in Scotland. 


was software and again there were already | 


machines in the shops. 
The British PC showed a number of 
differences from the American original. It 


| now had 64K memory chips, and thus no 
| 16K version. No cassette-based version was 


announced, and the disc drives had been 
upgraded to 320K. The software ran to 
more than 30 packages under the IBM 
label alone. They included CP/M-86 and 
the UCSD p-System, as well as MS-DOS; 
Cobol, Fortran and Pascal as well as Basic 
and assembler; a colour version of 
Multiplan; and a number of games. 

The new PC included a U.K. keyboard. 
with a DOS file to configure the operating 
system to match. Other national keyboards 
such as French and Italian were launched 
at the same time. In other words, even at 
its launch the IBM PC was a purchasable 
option. 


Conservative design 


Some people expressed surprise and 
regret that the new machine was not more 
revolutionary. It did not, for example, 
feature an 8086 full 16-bit processor 
instead of the 8088, nor did it sport PC- 
DOS version 2. The complaints were 
dumb. IBM had a clear view of the serious 
market, which is for a stable machine that 
works, is as bug-free as possible, has lots 
of software and is well supported. These 
are far more important aspects than the 
technological flashiness which some 
companies offer, both through novel 


architectures and ‘‘own brand”’ operating 


systems. 
If there was something to carp about it 
was the price, which was far less agressive 
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With this production facility coming on 
stream later this year there is every hope of 


price reductions. After all, IBM _ has 
significantly reduced its American prices 
since the launch, and recently took 30 
percent off the cost of the Displaywriter. 
In its current mood, IBM is capable of out- 
marketing anyone. 

The IBM XT was launched in both the 
U.S. and the U.K. earlier this year, though 
machines did not become available here 
until June. The exernal appearance of the 


When you power on the XT it shows it is working by signalling the checking routines. 
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= PC Bulletin: review 


| XT is almost identical to the PC, except 


for the hard disc which replaces floppy 
drive B. This required no great feat of 
engineering, but essential to the XT was 
the availability of MS-DOS 2 to provide 
the operating system facilities to run the 
hard disc. 

IBM also made a number of less obvious 
changes in producing the XT. For 
example: 

@ it features a new ROM and BIOS, basic 
input/output systems; 

@the minimum RAM is 128K instead of 
64K; 

@the motherboard has eight expansion 
slots instead of five; 

@ the power supply is larger to support the 
hard disc; 

e@the floppy disc writes nine sectors of 
data per track Instead of eight, giving 
360K of storage per double-sided drive 
instead of 320K; 

@ the DIN socket for cassette operation is 
no longer fitted. 

The XT is installed in exactly the same 
way as the PC, with the same plugs and 
connections. It is easy to do and there is 
not much to go wrong. However, while the 
printer and monitor cables have holding 
screws to prevent them being tugged out by 
accident, the power cable doesn’t and can 
be. This can lead to disaster. The 
keyboard’s DIN output port is awkwardly 


sited on the back of the system box instead | 
of the front. The monitor requires separate | 


video and power leads. Some micros 
combine them in one cable, but as the IBM 
drives the monitor from a card in an 
expansion slot, there is no way round this. 

A major difference is obvious when you 
power on. Instead of playing dead like the 
old PC, the XT shows it is working by 
signalling the RAM _ checking on the 
screen. The system checks the floppy drive 


A, then the hard disc C, for a bootable | 


operating system. If it does not find one it 
defaults to the Basic in ROM with 62,940 
bytes free. 

Initially you will start with a DOS 2 


Master in drive A. You would expect it to | 


= 
WWII 


es ‘ V1 


PRACTICAL COMPUTING August 1983 


take you through making your own system 
master and putting Keybuk in an 
Autoexec. bat file .. . That way, booting 
DOS automatically configures the U.K. 
keyboard to produce the right codes. DOS 
2 doesn’t. There is no Keybuk file. The 
result is that you have a keyboard with 
English markings producing American 
output. Thus you have to press @ for ‘‘ and 


so on. Running American software is a | 


doddle, but that is not the idea at all. 

IBM says that the DOS 2 disc it now 
supplies does have the Keybuk file on it, so 
there should be no problem. However, any 
U.K. user who wants to experience life 
with a U.S. keyboard — with U.K. 
markings — can do so by pressing Ctrl- 
Alt-F1 together. 

There are a couple more areas where the 
XT is not quite as kosher as the standard 
PC. For example, the DOS 2 information 
and DOS | corrections come on separate 
sheets. You have to spend an hour 
integrating them into a DOS 1 manual to 
get your final documentation. When you 
take the lid off to fit an extra 128K of 
RAM you find that the board layout 
supplied with the chips does not match the 
XT board itself. Worse, the book shows 
two Dip switches to set to tell the XT how 
much memory it has, but there is only one 
switch on the board. You have 256K of 
expensive RAM chips but only 128K 
accessible. 

However, the DOS Manual does take 


you step by step through copying the two | 


DOS discs on to the hard disc so that the 
XT boots from it automatically when you 
switch on. The hidden MS-DOS files can 
be transferred automatically during the 
hard-disc formatting stage. Copying the 
other files is really easy using the wild 
cards. Simply use, from the A>7 prompt 


COPY *. * C: 
and it is done. 
There are two DOS discs because the 
Samples programs are now supplied on a 


separate one. As DOS is larger they will 
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| The U.K. keyboard is catered for by current versions of the DOS 2 disc. 


not both fit on one 160K single-sided disc. 
It is a reminder that even the upgraded 
IBM drives do not exactly offer state-of- 


| the-art storage. 


The system uses. 41,472 bytes, which 
leaves 10,303.5K free on the hard disc. it is 
a fairly comfortable amount for most 
single users, and this is not a multi-user 
disc. 

The manual is also clear on dividing up 
the hard disc into different sections. You 
do not divide parts of the hard disc into 
different nominal drives, as you might with 
CP/M-80. What you can do at any time is 
partition the hard disc so that part is 


-dedicated to PC-DOS, part to UCSD p- 


System, part to CP/M-86 and so on. You 
can have up to four partitions. 

This facility is vital. If after six months 
you bought Concurrent CP/M it would be 
very embarrassing if the hard disc was tied 
to PC-DOS. You would be stuck with 
running a single-floppy system or em- 
barking on a very long copying session. 

What the manual does not do is properly 
stress the importance of organising the PC- 
DOS part of the disc into separate sub- 
directories. There is bound to be some 
poor user, who, after a few weeks, types 
Dir and sees several megabytes of small 
files stream endlessly by. It does explain 
how to create and use directories and sub- 
directories. DOS 2 has a tree structure like 
Unix, and it uses Unix or Unix-like 
commands. To change a directory, for 
example, you type Chdir or — just as in 
Unix — cd. 


Batch files 


To take this idea further, the manual is 
somewhat murky on the subject of setting 
up batch files. Suppose you divide the hard 
disc into separate areas for, say, The Final 
Word, Multiplan or VisiCalc, or Pulsar or 
whatever your particular brand of poison. 
The manual should explain how to boot 
them from a short set of Autoexec.bat files. 
An even better idea is to run this from a 
master menu, like a Unix-type shell. Or 
alternatively, run them using the function 
keys, as with the Dynalogic Hyperion 
reviewed last month. 

It is easy to produce a master menu 
which boots automatically from an 
Autoexec.bat file into Basic so that you 
can run Basic programs this way. It is not 
so easy to do it in DOS using Copy.Con. | 
tried it but did not manage to make it 
work. 

As delivered, DOS 2 seems to lack a way 
of programming the function keys within 
the operating system, in the Hyperion 
style. This must mean you have to buy the 
File Command utility, announced in this 
month’s PCB News on page 129. Or if not, 
blame the manual! 

It must be said that I thought the IBM 
manuals were quite good until I saw the 
Zenith Z-110 versions. Look out for our 
review of this excellent machine next 
month, when this IBM XT review will be 
continued. 
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PCBulletin: software 


TKISOLVER 


Jack Schofield tries out the latest from the firm that brought you VisiCalc. 


SOFTWARE ARTS wrote the world’s most 
successful microcomputer software 
package, VisiCalc, with sales of over 
$25,000,000. Its follow-up, TK!Solver, 
brings the same kind of convenience to 
problem solving. 

The idea of TK!Solver is that you enter 
rules or equations on a rule sheet, then 
input values on a variable sheet. Press ! 


| and Hey Presto! the answers appear in the 


output column. 

You could get the same answer with a 
programmable calculator or, according to 
the type of problem, by using an electronic 
spreadsheet or by writing a quick Basic or 
Fortran program to do it. In that sense 
TK!Solver does not offer anything new. 
What it does is offer more: 

@You do not need to be any sort of 
programmer to use TK!Solver. You only 
need to be able to type tk in response to 
the >A prompt. 

@lt will cope with a wide variety of 
calculations from mortgage and loan to 
cylindrical wall heat transfer. 

@ You can save, load and merge models 
easily. You can transfer data inter- 
change format, Df, files too. 

@TK!Solver has numerous built-in 
functions including the obvious trig. 
ones, net present value, and Poly for the 
value of a polynomial. 

@There is a built-in graph-plotting 
extension. 

Most of these advantages also apply to 
VisiCalc, but TK!Solver has one further 
advantage: the computations are not 
position dependent. Beginning VisiCalc 
users can get dramatically wrong results by 
setting up sheets where calculations are 
done in the wrong order. Spreadsheets are 
not reversible, but TK!Solver is. It is OK 
to have cell Al plus cell A2 equal to cell A3 
in VisiCalc, but if you change cell A3 it 
will not calculate backwards to give a new 
value for Al or A2. With TK!Solver, the 
rule a+ b=c also implies that of necessity 
a=c~—b. In other words, it deals with 
equalities not assignments. 

This makes TK!Solver very friendly 


towards non-computerists. The one thing | 


to watch is that the computer’s convention 
of * for times must be adhered to. 
ab + ac = a(b+c) 

must be written as a*b + ax*c 
a*(b+c) or else ab and ac will be taken as 
variable names and a() as a function. This 
does not create problems in practice 
because all the variables are listed on the 
Variable sheet after a rule has been 


; entered. 


TK!Solver is extremely easy to use. A 
rule can be typed in straight away, on the 
Rule sheet, and on pressing Return the 
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variable names are automatically listed on 
the Variable sheet. You can then cursor 
down one space and enter another rule or 
else press ; to move to the input part of the 


| Variable sheet. Using the cursor controls 


to step through the variable names, you 
enter the known values. Press ! and the 
unknown values are calculated, assuming 
all the information is there. That’s all 
there is to it. 

After that you can start to play ‘‘What 
if?’’, as with VisiCalc, with the advantage 
that you can have any variable as either an 
input or an output. It is ideal for the 
student’s traditional lab practice of 
working backwards from the answer via 
‘experimental error’? to arrive at the 
correct observations. 


| Rule and Variable sheets, 


Having produced this wonderfully 
simple facility, Software Arts has added 
some extras. The Variable sheet has | 
columns for St or status, Units and | 
Comments too. The St column tells you if 
the equations are overdefined — that is, 
input values conflict — or are satisfied. 
The Comment field allows comments. The 
Units column allows automatic conver- 
sion between units. 

Pressing =u takes you to the Units 
sheet, where you can enter conversion 
factors for all the different units. It is 


| possible to enter your calculation in, say, 


an unholy mixture of cubic centilitres and 
U.S. fluid ounces and get an Imperial 
result. It may be bad for the soul, but it is 
wonderfully convenient. 

There are four other sheets, which can 
also have subsheets. They are List, User 
Function, Table and Plot. The List sheet 
and subsheet provide a sort of For-Next- 
Step facility. Suppose you wanted to find 
mortgage payments for interest rates from 
10 to 20 percent? The List tables will do it, 
and provide automatic fill, so you do not 
need to enter the individual values | 


separately. 
The Table and Plot sheets provide ways 


Comment 


Simple example with only one rale 


Mote: any variable can he either 
iaput or output 


of comparing lists of values. The Table 
sheet provides comparison tables. The 
Plot sheet will graph one or more sets of 
values on specified axes for a more visual 
comparison. It is somewhat like having 
VisiTrend and VisiPlot working in unison 
with VisiCalc, but at no extra cost. 

Using these accessory sheets is, of 
course, not as straightforward as using the 
but the 
massively thorough documentation takes 
you through the problems step by step 
with worked examples. The documen- 
tation includes a large colour poster, 
which is an invaluable quick guide to 
which command takes you where. For 
people who cannot be bothered with 
documentation there is an Introductory 
Guide which gets you up and running 
inside five minutes. 

Now the bad news: TK!Solver is only 
available to those who have an IBM 
Personal Computer with a minimum of 
96K, and it assumes an American 
keyboard. It is non-copyable, though two 
copies of the program disc are supplied. 
Versions are expected to follow for the 
DEC Professional and Rainbow 100. 


Conclusions 


e@TK!Solver is an outstanding piece of 
software. Any scientist, engineer, high- 
level financial manager or student in these 
fields would find it invaluable. 

@ It is not as flexible a tool as VisiCalc and 
does not have the same variety of 
applications, so is unlikely to sell in 
similarly vast quantities. 

@ The ability to use Dif files is a valuable 
feature as it allows data interchange with 
the Visi range, Chartmaster, Graphmagic 
and other software. 

@ TK!Solver is produced by Software Arts 
Inc, 27 Mica Lane, Wellesley, 
Massachusetts 02181. Telephone: (617) 237 
4000. U.K. distribution is expected to folow 
shortly. Hd] 
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The right software apple 


Authorised Dealer 
Service Centre 


for your application from 
CONMPUTECH aes FINANCIAL ACCOUNTING PACKAGES ae 


Invoicing and Stock Recording £295 
Sales, Purchases and General Ledgers each £295 
Also costing and group consolidation 


COMPUTECH UTILITIES DISK 

for reliable error checking copying, 

diskette scan, interpret and patch, etc £20 
VisiCalc, Applewriter and other Apple software (Prices on request) 


COMPUTECH CHAIN MAIL 

A mailing merging document processor which may 

be used with text files, including random files and 
Applewriter 1.4 binary files £45 
COMPUTECH GRAPHICS DISK 

for printing Apple pictures and graphs on Epson and 
Microline (free with printers purchased from Computech)£30 


Bes , COMPUTECH TERMINAL UTILITIES 
Apple to Apple and Apple to mainframe from £4130 


oo.) fhardware...just 


plug itinand go 


| switches and jumpers provide hardware 
gp options without soldering 


~ 
COMPUTECH DIPLOME 
RAM 


S 
QGoromwne SY STEN 


: . DIPLOMAT VIDEO DIGITISER 
pore)” - fi store a frame from video camera in a fiftieth of a 
—— + Wee .. second, process and print $19 

pare = + DIPLOMAT PARALLEL Interface £80 

<_—— ~DIPLOMAT SERIAL COMMUNICATIONS Interface $85 
DIPLOMAT RAM 16 Memory Expansion 595 
DIPLOMAT CLOCK/CALENDAR £80 
LOWER CASE Character Generator with Applewriter 4.1 
enhancements £50 
MICROMUX Data Exchange (Max 16 Ports) from £850 
MATRIX PRINTERS, Microline and Epson with 
graphics and up to 200 cps from £230 
MICROLINE Optional Character Generator $15 
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh 

from under £41,000 


‘ Prices exclude VAT, Carriage and Packing 
For full details phone for data sheets and a FREE demonstration 


Y y 
rd / (ee IPLUTECH SYS 


/ 


168 Finchley Road, London NW3 6HP. Tel: 04-794 0202 
The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark of VisiCorp. 
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Although the NewBrain is conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer. It is available in two forms: Model AD, 
shown below, witha built-in line display;and ModelA, 
without the line display Both models can operate 
with a monitor ora television set 


MEMORY 

o 24K bytes of ROM; 

o 32K bytes of RAM, atleast 28K of which is available 
to the user. 


THE SCREEN DISPLAY 

o 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at your disposal; 

9 24 or 30 lines to the screen; 

o well-formed characters, with true descenders; 

o a full European character set; 

o normal or reverse video, high resolution graphics 
on screen of controllable size, 256, 320, 512 or 640 
horizontal resolution by 250 vertical lines; 

o a facility to set up a “page” of up to 255 lines, with 


the screen actingas a “window’ to display it; 

© ability to maintain several such pages simultane- 
ously, and to switch rapidly between them; 

a text may be used on graphics screen as wellas on 
parts of the video screen not used by graphics. 


CHARACTER SET 

0 512 characters, including the full ASCII set, all 
Europeanaccented characters, Greekand graphics 
symbols. 


GRAPHICS : 

0 20 powerful graphics commands; 

0 all text characters usable on the graphics screen; 
o variable-sized graphics screen, with the rest of the 
screen available for text - for versatility and to save 
memory. 


“CP/M IS A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC. 


SOFTWARE 

Enhanced ANSI BASIC: screen editor (32 
commands); mathematics package (10 significant 
figures); graphics commands. 

o avery friendly screen editor - a delight to use and 
readily adapted to text processing: 

9 arithmetic to 10 significant figures; 

o very controllable output formatting of numbers - 
invaluable for accounting, statistics, and scientific 
applications; 

o a powerful, much enhanced BASIC; 

o avery flexible operating system, which allows any 
data stream to be opened to any device. 
INTERFACES 

o twotapecassette ports built into theprocessor unit; 
o a built-in printer interface; 
 abuilt-incommunications interface (V24/RS232): 
o avideo monitor interface; 

o a lV interface; 

© an expansion interface for NewBrain system 
expansion modules. 

KEYBOARD 

o standard typewriter pitch, action, layout and size, 
with editing control and graphics keys. 


You can get everything in the box on th 
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Ifyou understand thefacts and figures on 
the leftyou'llsoon realisethat NewBrain hasto 
be one of the most powerful micros around. 


However, if you find the box on the lefta 
little hard to follow, don't worry. 


We've got over 120 dealers nationwide 
whove got all the answers at their fingertips. 


Either way you'll discover that NewBrain 
is the kind of micro that will stop the 
competition getting a look in. 


At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to over thirty times that amount So 
there's no chance of being left behind in the 
micro race. 


It comes with a very powerful language 
(enhanced ANS! BASIC) and itll take CP/M? 
so itll work on the same system as similar big 
business micros, givingyou thecapacityto use 
an almost limitless variety of tried and tested 
software. 


But most of all NewBrain is a machine 
that can expand. 


Its designed to take disks, printers and 
memory expansion modules (upto 2M bytes) 
plus anything else you'd expecta professional 
business micro to handle. 


So, whether you understand the box 
onthe leftor not, paya visit to someone in the 
know on the right 


They/llanswer all your questionsand give 
you a full demonstration. 


Grundy Business Systems Ltd,, Grundy House, 
Somerset Road, Teddington, 


ALTRINCHAM 
PHARMACY SATE SYSTEMS 
(061-928 0087) 


BARNSLEY 

BROOK OFFICE SUPPLIESLTD 
(0226 88916) 

BARNSTAPLE 
LANDKEY-NEWLANO (0271 77883) 
J &ACAMERAS (0271 75037) 
BEDFORD 


MiCROPOWER BUSINESS APPLICS 
(0234 213571) 


BIRMINGHAM 

CALISTO COMPUTERS LTD 
(021-632 6458) 

LASKYS (BIRMINGHAM) (021-632 6303) 
MICRO-C (BIRMINGHAM) 

(021-233 1105) 

TYPEWRITER CENTRES (021-622 5385) 
BOURNE 

MICRO-C (LINCOLNSHIRE) 

(077 82 4566) 

BRADF' 

NORTHWAY COMPUTER SERVICES 
(as 588236) 

LASKYS (BRIGHTON) (0273 725625) 
BRISTOL 

ELECTROPRINT COMPUTERS 

(0272 292375) 

LASKYS (BRISTOL) (0272 20421) 
MICRO-C (BRISTOL) (0272 650501) 
oy Hea CENTRE LTD 
(0272 276619) 

LASKYS (BROMLEY) (01-464 7829) 
BUCKNELL 


BORDER COMPUTING & 
PROGRAMMING (05474 368} 


CAMBERLEY 
ASYST SYSTEMS CONSULTANTS LTD 
we 28397) 


MBRIDGE 
GCC(CAMBRIDGE) LTD 
(0223 835330) 
CANTERBURY 
MD WRIGHT DATA SERVICES LTD 
27 69090; 
CANVEY ISLAND 
MERCURY MICROSYSTEMS LTD 
(0268 696263) 
CARDIFF 
LASKYS (CARDIFF) (0222 374893) 
CHALFONT ST GILES 
PRINTIVITY LTD (02407 4906) 
CHATHAM 
MEDWAY COMPUTERS (0634 826080) 
CHELTENHAM 
COMPUTER SHACK LTD (0242 584343) 
CHESTER 
BELLARD ELECTRONICS LTD 
(0244 380123) 
LASKYS (CHESTER) (0244 317667) 


CAPRICORN COMPUTER CENTRE 
(0206 68471) 


CORK 

CDS COMPUTING LTD (0002 23922) 
CORRI 

C&L COMPUTERS LTD (0375 67 5656) 
COVENTRY 

COVENTRY MICROCENTRE 

(0203 58942) 


CROYDON 
LASKYS (CROYDON) (01-681 3027) 
INGTON 


DARL 
DARLINGTON COMPLITER SHOP 
(0325 487478) 


DERBY 
FIRST BYTE COMPUTERS 
(0332 49672) 


DUBLIN 4 
THEE CL GROUP OF COS 

(0001 603497) 

DUNFERMLINE 

ANDREW THOMSON (0383724541) 
EDGWARE 

CITADEL PRODUCTS LTD (01-951 1848) 
EDINBURGH 

LASKYS (EDINBURGH) (031-556 2914) 


JOHN MENZIES PLC (EDINBURGH) 
(031-225 8555) 
ELST 


REE 
ELSTREE COMPUTER CENTRE 
(01-953 6921) 


GILLINGHAM 
MEDWAY MICRO COMPUTERS LTD 
(0634576764) 


GLASGOW 

VICTOR MORRIS (AUDIO VISUAL) 

(041-221 8958) 

LASKYS (GLASGOW) (041-226 3747) 
R 


GLOUI 
MILEQUIP COMPUTERS (0452 411010) 


DEALER NETWORK 


GREAT YARMOUTH 
KAYDE ELECTRONICS LIMITED 
(0493 5786 a) 


GUILDFOR: 
MCDLID 0483 574659) 
HAMILTON 


STRATHCLYDE MICRO CENTRE 
(03552 22517) 
HAR 


CONSULTANTS IN OFFICE POWER 
(05827 66911) 


HASTINGS 
THE COMPUTER CENTRE (BMS) LTD 
thet 439190} 


EREFORD 
HONEYSETT COMPUTERS LTD 
(0432 279404) 
HERTFORD 
RMR COMPUTER SERVICES 
(0992 56160) 


HIGH WYCOMBE 
SUM-IT COMPUTER SYSTEMS LTD 
(0494-827 238) 


HUNTLY 

1 CE (ELECTRONICS) (0466-88 337) 
ISLE OF WIGHT 

VECTIS COMPUTER SERVICES 
(0983 528345) 


KIDDERMINSTER 

MICRO-MART (0562 742142) 
KINGSTON 

LASKYS (KINGSTON) (01-546 1271) 
VISION STORES LIMITED (01-549 4900) 


LEAMINGTON SPA 

WARWICKSHIRE COMPUTER CENTRE 
(0926 311873) 

LEE 


DS 
MICRO-C (LEEDS) (0532 446601) 
MICROCELL COMPUTER SYSTEMS 
(0532 681366) 


LEICESTER 

oe COMPUTER SYSTEMS 

( 84) 

MICROC LEICESTER) (0533 546224) 
LINGFIELD 


NG! 
SNOBEECH MICRO CENTRE 
(0342 832476) 


LIVERPOOL 
LASKYS (LIVERPOOL) (051-236 2828) 
LONDON 


DIXONS PHOTOGRAPHIC (UK) LTD 
(01-491 7376) 

LION MICRO COMPUTERS 

(01-580 7383) 

MICRO-C (LONOON NWI) (01-387 9275) 
TRANSAM MICROSYSTEMS LTD 
(01-405 5240) 

LASKYS (QUEENSWAY) (01-229 6425) 
ae Went COURT ROAO) 


(01-636 0845) 
Usk (OD STREET) 
(01-493 4623) 
OFFICE INSTALLATIONS LTD 
(01-579 6771) 
TREND ae &HFILTD 
(01-521 6146) 
M RDEAN & SONS LTD (01-723 4630) 
WELBECK VIDEO (01-486 3783) 

RICH! a co. adh UTER SERVICES (W2) 
(01-723 1382) 
AUDIO) MARKETING (UK) LID 
(01-580 2554) 
LOUGHBOROUGH 
DATA ONE SYSTEMS LTD (0509 37281) 
MICRO-C (LOUGHBOROUGH) 
(0509 37367) 


LUTON 

LASKYS (LUTON) (0582 38302) 

MICRO-C (LUTON) (0582 425079) 

MAIDENHEAD 

KUMA COMPUTERS LTD 

(0628 7178/9) 

MAIDSTONE 

LASKYS (MAIDSTONE) (0622 678165) 
R 


M 

NSC COMPUTER SHOPS LTD 
(061-832 2269) 

MICRO-C (MANCHESTER) 

(061-834 0144) 

LASKYS (MANCHESTER) 

(061-832 6087) 

Lowa LTD (061-832 6167) 
MIDDLESBROU' 

MICRO-TECHNIC COMPUTER SYSTEMS 
(D642 221501/2) 

MILTON KEYNES. 

MILTON KEYNES COMPUTER CENTRE 
(0908 668811) 


NEW MILTON 
ee ae LIMITED 
NEWCASTLE UPOR-TYNE 
MICROCORE COMPUTERS 
(0632 617077) 


NEWMARKET 
DATA BASE (0638 667311) 
MICRO-C (NOTTINGHAM) 
(0602 412455) 
eae Ree) 
renee 15150) 

ORMSKII 


RK 
MALTH se COMPUTERS uD 
{0695-78 901) 


PETER ROUGH 
eed eek BOROUGH) 
13) 


HANDS- ON COMPUTERS 
(0733 312418) 


PLYMOUTH 

DISKWISE LTD (0752 267000) 
POTTERS BAR 

POTTERS BAR COMPUTERS 
(0707 44417) 

PRE: 

MICROSYS LTD (051-426 7271) 
PRESTON 

LASKYS (PRESTON) (077259264) 
LASKYS (READING) (0734 595459) 
RICHMOND 

TANTUS MICROSYSTEMS LTD 
(01-940 7299) 

CORNIX MICRO (0763 46065) 
RUGBY 


UG! 
OEM COMPUTER SYSTEMS 
(He 70522-4) : 


Nl 
A INSTRUMENTS (01-657 7646) 
WENDMORE MANAGEMENT SERV LTD 
(04895 6318/9/0) 
SHEFFIELD 
TA EDUCATION LTD (0742 618539) 
LASKYS (SHEFFIELD) (0742 750971) 
SOUTHAMPTON 
MICRO-C (SOUTHAMPTON) 
(0703 29676) 
GODWIN ELECTRICAL LTD 
(0703 783322) 
ST HELIER 
THE PROCESSOR CENTRE (JERSEY) 
05347 


( 
Pee (JERSEY) LTD 
(053471219) 


ST PETER PORT 
THE PROCESSOR CENTRE (GUERNSEY) 
(0481 28827) 


STOCKPORT 

DISKWISE COMPUTER CENTRES LTD 
(061-477 5931) 

ALPHA Bees COMPUTERS LTD 
(061-477 7799) 

STROUD 

THE MODEL SHOP (045-36 5920) 
SURBITON 

COMPUTASOLVE (01-390 5135) 
PETER RALPH (8262230) 
TEDDINGTON 


AM PROGRAMMERS LTD (01-943 2266) 
Se TERMINALS LTD (01-943 0777) 
TE 


iNMOUTH 
WM COMPUTERS (062 672258) 


TH 
AMPLAN MANAGEMENT SYSTEMS 
(ee 597330) 


CROYDON COMPUTER CENTRE 
(01-689 1280) 
LI WELLS 
RICHBY COMPUTER SERVICES (KENT) 
{089 286 2060) 
UXBRIDGE 
JBMICRO ey 57908) 
WALTON ON THAMES 
PMFS (98 22895) 
KEY COMPUTER CENTRES LTD 
(98 42777/8) 
WAREHAM 
GAMES & COMPUTERS (09295 51383) 


WARRINGTON 
NORTHERN COMPUTERS LTD 
(0928 35110) 


WATFORD 

res (WATFORD) (0923 47488) 
ANGELA ENTERPRISES (0438 812439) 
WENDOVER 

TARACE LTD (0296 623965) 

CASTLE COMPUTERS (96 58118) 
YORK 


LASKYS (YORK) (0904 641221) 
MITREFINCH (0904 52995) 


eft from anyone. inthe box on the right. 
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When you're thinking software, think Soft Option first. Chances 
are we'll have the right product, in the right format, on the shelf in 
quantity. 

We despatch fast from stock. We also offer a dealer pricing 
system to suit individual needs with cumulative discounts available. 
Finally, we know about software—we can give you technical 

support when it’s needed. 
So make Soft Option your first call. We'll soon become your first 
choice. 


¥, ay) PROGRAMS INCLUDE: 


Our complete list of 
software is too long to 
publish and changes by the hour 
but here are a few examples to 
whet your appetite. 


a 


bd WORDSTAR MICROPRO’ 
8 MACHINE FORMATS INCLUDE: comprehensive word 
processing system. 
PL/I-80 DIGITAL's PL/I 
Aen BIT Software can be made Compiler. 
available in 8 BIT or 16 BASIC-80 MIGEG OO. spepuler 
CP/M80 CP/M86 MS-DOS “EIT formats to suit most mero eevee sa 
computers currently on the Compiler too. 
market including: FORTRAN-80 Fortran Compiler to 
; ANSI X3.9 1966 
and IBM PC Software Su perbra In COMPLETE a 
: UPERCAL CIM’ 
North Star Horizon elites oe Se 
ye system. 
eee «=(North Star Advantage —_casvriler Data Recording 
‘ a 7 ystem for the 
é. ¥ We hold stocks of most Col umbia PEC | BM PC dBASE Il — a — 
i Televideo= Apple Management irom 
CP/M 8"=Rair=Sirius a 
MICROPRO 
MICROSOFT ( ) 
RAS RING THE SOFTLINE Grantham(0476) 860171 
SORCIM All products are supplied complete with full originator’s documentation. 
IUS Please send large s.a.e. for full details. 
eal TATE TRADE ENQUIRIES WELCOME. Leo 


CENTRE 


The Soft Option (UK) Ltd. Home Farm House Colsterworth 
Grantham Lincolnshire NG33 5HZ Tel: Grantham (0476) 860171 
@ Circle No. 233 
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Open 
File 


This regular section of 
Practical Computing 
appears in the magazine 
eachmonth, incorporating 
Tandy Forum, Apple Pie, 
Sinclair Line-up and other 
software interchange 
pages. 

Open File is the part of 
themagazinewrittenby you, 
the readers. All aspects 
of microcomputing are 
covered, from games to 
serious business and 
technical software, and 
we welcome contributions 
on CP/M, BBC Basic, 
Microsoft Basic, Apple 
| Pascal and so on, as well as 
the established categories. 

Contributors receive 
£30 per published page 
and pro rata for part 
pages, with a minimum 
of £6. Send contributions 
to: Open File, Practical 
| Computing, Quadrant 
House, The Quadrant, 
Sutton, Surrey SM2 5AS. 


COMMODORE 
CORNER 


by Mike Todd 


Vic accounts 

AN EXPANDED VIC will run this home- 
accounting program submitted by Mark 
Martin of Benfleet, Essex. The program and 
data storage takes just over 6.5K and so 
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Open file: Commodore==== 


Commodore Corner: Vic accounts; Graphics on expanded 
Vic-20; Enhancing Rems — introduced by Mike Todd 137 
Apple Pie: Spelling game — introduced by John Harris 142 
Accent Atari: Flashing cursor in Basic and assembler; Slow 
lister to help you check Basic programs; Variable dump; 
Hotstuff — introduced by. Jack Schofield 
Sinclair Line-up: Data in strings; Spiral clear screen; 
Printer control codes 147 
Tandy Forum: Fast decimal-to-binary conversion; Magicalc 
spreadsheet program in Basic — introduced by John 
Wellsman 151 
BBC Bytes: Spectrum-compatible plotting; Maze game; Orbit 
space game; Seaspray sound demo; Saucy graphics demo — 
introduced by John Harris 153 
End of File: Epson HX-20 Morse code; Road Runner game 
on Sharp MZ-80K; Recovering programs on Camputers Lynx; 
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Mouse Maze Basic routine 


Guidelines for contributors 


Programs should be accompanied by 
documentation which explains to other 
readers what your program does and, if 
possible, how it does it. It helps if 


documentation is typed or printed with 
double-line spacing — cramped or 
handwritten material is liable to delay and 
error. 

Program listings should, if at all possible, be 
printed out. Use a new ribbon in your 


it requires a minimum of 8K expansion | 


memory. 

By omitting lines 1670 to 1970 and the 
Gosub1670 in line 10 you will save enough 
memory to allow the program to runina Vic 
with only 3K of expansion memory. These 
lines merely generate a curious title page and 
set up the screen colours and are not an 
essential part of the program. 

The program asks for your current 
balance. A menu is written on the screen, 
and pressing the appropriate key will take 
you into one of the nine options. The most 
important is the Add Data option. It gives 
you the current balance and then allows you 
to input details of the transaction, whether it 
is a credit or debit and the amount. Pressing 
* and Return will take you back to the 
menu. 

Two listing options are provided. The 
first prints a complete list of transactions to 
the printer, and the second prints them on 


printer, please, so that we can print directly 
from a photograph of the listing and avoid 
typesetting errors. If all you can provide is a 
typed or handwritten listing, please make it 
clear and unambiguous; graphics 
characters, in particular, should be 
explained. 

PLEASE send a cassette or disc version 
of your program if at all possible. It will 
be returned after use. For CP/M 
programs use IBM-format 8in. floppy 
discs. 


the screen, with a ‘‘window’’ showing the 
current transaction. There is an opportunity 
here to make amendments as required. To 
move the down, one item at a time, use the 
F3 and FS keys. To move the data five at a 
time use the F1 and F7 keys; * will always 
return to the menu. 

Data can be loaded from tape, updated 
and saved back to tape. It is probably best to 
use a Separate data cassette for this, as it will 
be necessary to rewind the tape to the start 
when saving updated data. 

The number of transactions is limited to 
50, which could cause problems with some 
accounts. The second Load in the menu 
therefore provides a facility to load only the 
final transaction in the data file to give you 
the current balance and an ‘‘empty’’ 
computer. New data items can then be 
added and stored as a new data file. 

With extra memory the 50-transaction 

(continued on next page) 
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= (pen file: Commodore 


(continued from previous page) Lines 10 to 260 are the main routine, | Enhance Rems 
limit could be increased significantly. You | which sets up arrays and variables and the 
would simply need to change every | menu and selection for each of the 
occurrence of 50 in the program; maybe it | command routines located at lines 270 to 
would be better to define a variable at the | 1590. Formatting of the data for display on 
start to specify the maximum number of | thescreen is done in lines 1460to 1500. Lines 
transactions. 1600 to 1660 actually format the numbers 

Using cassettes can be very slow, | for display. 
especially with large quantities of data, and Lines 1670 to 1970 generate the title page 
there is no reason why the Load and Save | andcan be omitted to save space. Lines 1980 
routines should not be adapted to cope with | to 2090 contain the input subroutine’ They 
discs. Lines 390 and 810 would have to be | could usefully be adapted and applied to 
changed to the equivalent disc commands, | other programs. 

Considerable thought has gone into the Because the program uses fairly sophist- 

design of the program. A special input | icated screen formatting, it is full of screen 
subroutine prevents the user typing in | control characters and long strings of | 
characters that ought not to be typed in. | graphics characters. For instance there are 10 REM# # # 
Adequate instructions are given as the | 22 horizontal fines in lines 920, 950, 1240 | and replace the three # characters by 
program progresses, and pressing * at most | and 1250, with 22spaces inthe middleofline | CHR$(21), which in Basic 4 will delete the 
points will return to the menu. Any changes | 950. line, followed by two Carriage Returns. 
introduced in the data will automatically be | | The Pokes in the program are used to | The result is a break in the program when 
reflected in the current balance, andthereis | generate the audio tones or change the | listed. Any comments after the # marks 
the ability to search all transactions for an | screen colours and could be omitted. The | will still appear and could be used as a 
item, specified by its name. Peeks and Pokes in the input subroutine in | block heading. 

The name of each transaction is limited to | lines 1980 to 2090 cannot be omitted as they If you prefer not to use machine code, 
eight characters — enough to allow cheque | are used to determine where on the screen | there is a Basic version which can be 
numbers to be included — and the amounts | thecharacters are to be printed whena keyis | placed anywhere within a larger Basic 
are limited to £9,999.99. pressed. (continued on page 140) 


Rem statements are normally used to 
add remarks to a Basic program, but they 
| can also be used to segment a program, 
making the listing more readable. We have 
received several programs which make 
Rem statements stand out in one way or 
another, and this one from G M Rossetti 
of Kingsbridge, South Devon, is probably 
the simplest. 

It comes in two versions. The first is in 
machine code and occupies 59 bytes of the 
second cassette buffer. Once it has been 
loaded and run, Sys 826 will take any Rem 
which is in the form: 


Vic accounts. 


10 GOSUB1670:PRINT"7)" OPEN4, 4:PRINT" 2)" 
28 DIMES(5@),MNC5@>,TT(50) PRINT#4.CHRS(14)5 "ACCOUNTS® : PRINT" ACCOUNTS" 
30 FORA=1T050:ES(A)=" sageeeee” | NEXT PRINT#4 
48 GOSUB280 FORA=8TOSG 
358 PRINT") ACCOUNTS PROGRAM — IFES (A) = "eee" THENT 70 
68 PRINT" MOPTIONS ARE; -" PRINTW4,E$CA>" "5 :PRINTESCAD; 
78 PRINT’ A = ADD DATA* Ce="@" : TFMNCA>COTHENCS=" 9" 
30 PRINT" B = LOAD (DATA)” M=ABSCMNCAD >! GOSUBIG600 *PRINT#4,CSX$"@ "5 :PRINTCSMIDSCX$,3>"R"; 
9@ PRINT"M C ™ LOAD (BALANCE)" X=TT CAD : GOSUB160@: PRINT#4, K¥: PRINTXS; 
100 PRINT" D = DISPLAY/PRINTER® NEXT CLOSES 
110 PRINT’ E = DISPLAY/EDIT" RETURN 
120 PRINT*M F = SAVE NEW DATA" REM #e SAVE DATA #e 
PRINT’M@ G = RENEW BALANCE” PRINT" ONAME OF FILE" :MX=3:GOSUB1960: NMS=INS:PRINT:PRINT 
PRINT"M HK = CLEAR MEMORY" OPEN! »1,1,NMS 
PRINT"& I = SEARCH STRING” PRINT" 
FORA=8T049 : TTCA+1 De TTCAD+MNCA+1> : NEXT FORA=8T050 
GETAS : IFAS=""THENI7@ PRINT" MNANE : "NMS: PRINT *MIBLOCK : "A 
CHeASC(AS)-64 PRINT#1,E$(A>:PRINT@1,MNCAD =PRINT@L, TTCA> 
IFCHCLORCH>STHENI 78 860 NEXT: PRINT#1,CC: CLOSE : RETURN 
PRINT" M003" LEFTS(" ODOR", CH#2>” "AS" " 872 REM ** ADD DATA ee 
POKE36878, 15:POKE36676,CH&S+ 160 880 CC#CC+1:IFCCOSOTHENPRINT" OUT OF SPACE" PRINT" SAVE DATA": FORA>1T03200: NEXT 
IFCC>S@ANDCH™1 THENFORA® 1 10.1080 "NEXT : POKE36876, @ : POKE36878, 0: GOTOSA GoTOSe : 
FORA= 1701200: NEXT 898 PRINT" = RETURN TO MENU" 
POKE36678, 0: POKE36876,0 980 IFCCOS@THENCC=S0 
ONCHGOSUBSSO, 336,498,656, £198, 880.280, 1528, 530 918 IFCCC1 THENCC=1 
GOTOSe 920 PRINT * ODN AAS $$$$@$———~"J}" j 
REM #® RENEW BALANCE #@ 938 TTCCC)=TTCCC-1) 
ene BALANCE ? ":PRINT*MC-9999.99 TO 9999, 999M" :MX=7:GOSUB1960: TTCO) =v ae a — £°X$; 
ALCINS> 8 PRINT" Oooo —@ 
298 IFTT(@)<-9999. ISORTT( 399999. ISTHENZEO —— eel 
30@ E®(@)="BALANCE-":MNC8)=0 960 PRINT" MOXODODE VENT"CC"#! (8 CHARS) MIOOOMODTMT'YPE EVENT OR CHEQUE © 
318 RETURN NUMBER" 
326 REM @® LOAD DATA #® 970 PRINT ° exceDoRDDN” 5 
33@ POKE36679, 59: IFLDS<>"BALANCE" THENLDS="DATR” =~ 960 MX=6 +GOSUB1980 :AS=INS 
340 LDS=LD$+" FROM TAPE" 990 IFAS="#" THENCC=CC~! :GOTO1170 | 
950 PRINT" TM" TABC11-LEN(LDS)/2>LD8 1008 AS=AS+MIDS¢" ", LENCAS)4+1> 
360 PRINT" MNAME OF FILE” :MX@8 :GOSUB1980 :NNS=INS: PRINT "2" 1010 ES(CC)=AS:PRINT 
378 POKE36879,42 1820 POKE36878, 15 : POKE36876, 220: POKE36876, 0 : POKE36678, 
= ig a ad 1030 PRINT" OODOOOOODOOEDT INPUT WHETHER THE M AMOUNT IS DEBIT OR M CREDIT 
1,8 : 
400 PRINT*MFOUND "; NMS 1042 PRINT" MOODDOUSCEREDIT, SEBIT OR SESDIT" 
418 POKE36679. 127 1050 GETAS: IFAS<>"D" ANDASC> "C"ANDAS<>"E" THENI GSO 
428 FORA=@T0Se 1860 IFAS="D"THENF f=-1 PRINT" @S00BBDEBIT" 
TNPUT#1,E$(A> ‘ESCA sLEFTSCESCAD, 8) 1070 IFAS="C*THENF1={ =: PRINT" TSCREDIT” 
INPUT#1,MNCAD® INPUT@L, TT CAD: NEXT: INPUT#1,CC 1080 IFAS="E"THENS9@ 
CLOSE1 1890 PRINT MOOOOOOOOOOOMMMTHE AMOUNT TO BE INPUT 
POKE36879. 59: PRINT” 
RETURN - 1100 PRINT" SODROOCOO REP PRBDI" | = MX=6 :GOSUB1980:AS=INS 
REM #® LOAD BALANCE ae 1110 IFVALCA$)>999. 990RVALCAS><@THENPRINT" "TY?" : GOTO1100 
LDS="BALANCE" : GOSUB330:ES¢@>="BALANCE-" 1128 MNCCC>=VAL CAS) OF L 
MNC@)=0: TTCOD=TT(CE-1) ‘FORA=1 TOSG ESCA) @" mare R” -MNC AD ES 1438 INeCC-1 
TT(CA>=@:CC=@: NEXT «RETURN 1140 [FES¢ IN) =” eememmek" THENTN=IN-1 > GOTO1140 
REM #% SEARCH #® 1150 TTCCC)=TTCIND +MNCCCD 
PRINT*SWHAT ITEM DO YOU WANT™ 1160 GOTOSse 
MX=8: GOSUB1980 117@ RETURN 
PRINT: PRINT 1180 REM #* DISPLAY/EDIT ## 
1198 PO=-18:PRINT*°=7" 
IF INSCOLEFTS (ESCA, LENC INS) )THEN629 120@ PRINT“MJINDOW:"POF11"H "= PRINT" SOBPORPOROB # = EXIT": FORA=POTOPO+10 
GOSUB1460 1210 IFAC@THENPRINT" *;:G0T01238 
POKE36878 , 15: POKE36876, 229: POKE36876, 9: POKE36878,8 1228 GOSUB1466 
NEXT 123@ NEXT 
PRINT“PRESS * TO EXIT" - 1240 PRINT" SOnNDONOdoIY——— ——_—_———"j :R=P0+11:GOSUB1460 
GETAS : IFAS@"#" THEN628 DOIN 8 a — 
RETURN 1262 FORA=P0+12TOPO+16: IFA>SOTHENPRINT” "5 :60T01290 
REM #® DISPLAY/PRINTER ok 1270 GOSUB146@ 
PRINT*TRRE YOU SURE (Y¥/N> 7?" 1280 NEXT 
GETAS: IFAS"¥*ANDASO"N" THENESO 129@ GETAS: IFAt=""THEN129@ 
67@ IFAS="N" THENRETURN 


(listing continued on page 140) 
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C/WP has opened a computer shop at 108 Rochester Row, 
London SW1 (just 5 minutes walk from Victoria) where 
you can see, buy andtake away anything from a daisy wheel or 
a floppy disk to a complete computer system at those low prices 
which still turn others green! The shop is open from 9.00 to 5.30 
Monday to Friday and 10.30 to 5.00 on Saturday. Most things are in 


stock most of the time, but ring 01-630 7444 to make sure. 


APPLE 
ACCELERATOR 
CARD 


Speeds up the Apple II 
more than 3 times by 
replacing the normal 6502 
processor with a much 
faster version. Board 
carries 64k memory and 
just plugs into Apple slot. 
New product. 


£299 + VAT £44.85 


VIDEX 80 
COLUMN CARD 


Steady well-formed 80- 
character lines for your 
Apple I. A must for 
professional word- 
processing on the Apple 
(RRP £220+ VAT). 


&159 + VAT £23.85 


MICROSOFT 
16K RAMCARD 


Tremendous value. Gives 
your Apple If Plus another 
16k of memory for extended 
Visicale or Pascal, Like 
Apple's ‘‘Language Card": 
Not suitable for Apple IIE. 


&59 + VAT £8.85 


UHF MODULATOR 
FOR IIE 


Display your Apple IIE 
colour or mono text and 
@raphics on your home 
television set. Very high 
quality 8MHz modulator 
squeezes brilliant colours 
into your telly. NEW. 


HRW «vir 25.50 


C/WP Computers 


PRACTICAL COMPUTI 


dust ask for “Shop”. 


ppp-oNs 


C/WP 


C/WP SERIAL 
INTERFACE 
CARD 


A really versatile 
switchable baud-rate 
asynchronous communica- 
tions interface for Apple I. 
Can also be used as an 
interface for serial 
printers. 


&70 + VAT £10.50 


C/WP PARALLEL 
INTERFACE 
CARD 


A “Grappler’’-like graphics 
interface for parallel 
printers such as the Epson, 
Microline and Star series. 
Allows graphics dump onto 
printer. State which 
printer you have. 


& 70 + VAT £10.50 


MICROSOFT 280 
CP/M SYSTEM 


Turns your Apple II (Plus 
or E) into a CP/M machine 
to run programs like 
WordStar and dBase I. 
Hardware, software and all 
documentation. 


£199 + VAT £29.85 


MICROSOFT 280 
CARD (ALONE) 


As above but without 
software. Adds a 280 
processor to your Apple II. 
If you already have CP/M 
software, allows you to run 
CP/M programs on Apple I. 


&79 +VAT £11.85 


108 Rochester Row, London SW1P 1JP 
Telephone: 01-828 9000 
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£599 


+ VAT £59.85 


SILVER REED EX44 


Brilliantly engineered typewriter mode. 

daisy wheel Marvellous quality 
typewriter/printer with printing. Portable. RRP 
self erase ribbon and £A85 + VAT. 

extended keyboard in 


EPSON MX100 TYPE III 


Wide carriage 100 cps matrix printer. Tractor and 
friction. The ideal printer for spread-sheets and accounts. 


RRP £475 + VAT. 


£425 + VAT £63.75 

SUPERB NEW 100 

CPS MATRIX PRINTER «var 240.36 
STAR 610 is the star of the 
show. dust like the Epson 
MX80, but faster and with 
extra features. More type 
styles. Good graphics. 


EPSON FX80 


Tractor and friction paper 
feed. The best printer at ita 
price. Also STAR 816 for 
paper up to 16 inches wide. 
Same spec. Ask for details. 


EPSON RIBBONS 


Latest version of the For MX80 
Epson 8 inch matrix £9 
printer. Very good quality + VAT £1.35 
print at 160 cps. Many 
For MX100 


enhancements on the much- 
loved MX80. Tractor and 
friction paper feed. Good 
éraphics. RRP 2438+ VAT. 


£349 + VAT £52.35 


&11 +VAT £1.65 


HOW TO PAY 


Inthe shop we accept cash, building society cheques, 
bankers’ drafts (just ask your bank for one — it costs 
about £2), ordinary cheques for up to £50 with a 
Bankers’ Card, or most major credit cards (subject toa 
modest surcharge ). If you pay in one of these ways you 
may take your purchases away with you. If you pay by 
cheque for goods worth more than £50, we will sendthem 
to you free of charge anywhere in the United Kingdom as 
soon as the cheque has cleared. 


12 INCH GREEN OR 
AMBER SCREEN. Elegant 
plastic case. 24 MHz band 


12 INCH GREEN 
MONITOR in solidly built 
metal case. 22 MHz. Good 


width. A first class monitor. clarity. Normally £99+ VAT. 


£99 + VAT £14.85 


WINCHESTERS 
AT GIVE- AWAY 
PRICES 


double density per box 


SIEMENS 
FLOPPY DRIVES 
FOR APPLE II 


A really good quality 
compatible drive for Apple 
0 (Plus and £), Plugs into 
standard Apple disk 
controller card. Now you 
can afford that second disk 
drive. Compare Apple's 
prices. 


&179 


+ VAT £26.85 


Or write to us with your order and a cheque. If we cannot 
supply what you want within seven days, your cheque will 


be returned to you. 


CONTOUR 5 AND 6 MB 


£1195 


+ VAT £179.25 


Buy a 5 megabyte (or 6 megabyte while stocks last) 
Winchester disk at an outrageously low price. Fine for 
Apple II (Plus and E), Apple MI, Cortex, Osborne, Sirius 
and Superbrain. CONTOUR is not only the least expensive 
hard disk, it is also the best. On Apple II can be used 
with DOS 3.3, CP/M, Pascal, and BOS 5. 


QUALITY FLOPPY DISKS 
AT UNBEATABLE PRICES 


Top quality disks by Wabash and BASF. In 
boxes of 10. All guaranteed. 
Library boxes £2.30 extra incl. VAT. 


&19 + VAT £2.85 &15 + VAT £2.25 


single density per box 


IF YOU ARE NOT IN LONDON 


Why not order by telephone? If you give your name, 
address, telephone number and credit card number 
(again there is a small surcharge ), we will send the goods 
to you by return. A charge of £2 for postage and packing 
for all orders whose value (excluding VAT) is under £50. 


£89 + VAT £13.35 


DISK CLEANING 
KITS 


The best way of having 
discs that serve you trueis 
to clean them often. 
Everything you need. 
Simple to use. Larger size 
£33.35 incl. VAT. 


&19 
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(continued from page 138) 


program. Both programs work in the same 
way, looking for the character sequence 
143, 35, 35, 35 and replacing 35, 35, 35, by 
21, 13, 13. 


There is no reason why these characters | 


should not be replaced by any sequence 
you like, excluding zero. Replacing the 
first 35 by 1 will, when listed to a 
Commodore printer, produce double- 
| width characters for the heading. 

The 21 in line 140 of the machine-code 


loader, and line 8 of the Basic program are | 


all that need to be changed. 
| If the Basic version is included at the 
very end of a Basic program, a Goto 3 in 
line 9 would slow things down 


considerably. Instead, Mr Rossetti has | 


cunningly used a For-Next loop which will 
(listing continued from page 138) 


IFAS="M" ANDPO>-6 THENPO=PO-5 : GOT01200 
IFAS= "Bl ANDPO<35 THENPO=P0¢5 ‘ GOTO1 200 
IFAS="S" ANDPO>~16THENPO=PO~1 :GOTO1 200 
IFAS=" 18" ANDPOC39THENPO=PO+1 :GOTO1200 
IFAS="%" THENRETURN 
IFASC(A$)<>13THENI 456 


PRINT" OODOONODOOD j : M¥=8: GOSUB1960: INS=INS+LEFT $<" 


E$¢(PO+11)=INS 

PRINT"MCREDIT OR DEBIT ‘ 
1390 GETRS: IFAS<>"C“ANDA$SO"D"THENI390 
1400 IFAS="C"THENPRINT S9CREDI TS OBRRORRDI 
141@ [FASs"D"THENPRINT"SSBPRDSROR! DDEBITS 
1420 
1430 PRINT")"; 
i FORA=OT049 : TTCR+1 TT CA? +MNCA+1 ) *NEXT ‘ GOTOI 208 

45@ GOTO1200 

{960 IFES(A)="sisionsatetk THENPR INT" 
1476 C8="M" : IFMNCA)COTHENCS=" a" 
1480 
1490 
1568 RETURN 
1510 REM ## CLEAR MEMORY wt 


"Fle. 


1520 PRINT'SITHIS ROUTINE WILL RUBEDUT ALL ENTRIES ANDNETART AGAIN. " 


153@ PRINT" MMO YOU WISH TO CONT." 
1540 PRINT’ YES/NO)” 


SS ( ) 


] 


Os hos 


PRINT" OOOO DP BSB SBI 5 > MX=6 | GOSUB19BO: MNCPO+11 =VAL CINE 4F 1 


IFESCA) <> "soneptattok" THENPR IINTES(AD + > X=MNCAD :GOSUB1E@@ ‘PRINTCSMIDE(X$, 3); 
IFE$CA)<)" doeaneaaek” THENX=TT CA) : GOSUB1608 : PRINT" — 


execute very much faster, hence the odd | memory expansion cartridge. Repeated 
| statement in line 2. 


Graphics on expanded Vics | 


Numerous Vic programs are written for 
an unexpanded machine and assume that 
the screen starts are location 7680 and the 


colour memory at 38400. They also} 


assume that there is space between 6144 
and 7679 to construct a new character 
generator for 
characters. 
When you put 4K or more memory 
expansion on to the Vic things change 
around. The screen now starts at 4096, 
colour at 37888 and there is no space for 
the character generator. Until now, there 
has only been one way of coping with this 
problem, and that was to remove the 


Enhanced Rems. 


the specially defined | 


pen file: Commodore™==™ 


insertion and removal can damage the 
socket, so this solution is a far from 
perfect one. 

There are many ways of reconfiguring 
the Vic to make it look like a downgraded 
machine. I have received several programs 
which will do this and there will be more of 
this in a future Open File. However, if you 
want to take full advantage of your 
memory expansion and still make use of 
the full graphics capabilities then use the 
following sequence: 


POKE 648,30: POKE 642,32: SYS 64824 


before loading any programs. It 
completely resets the Vic, and you should 
remove any Pokes in the program to | 
locations between 51 and 56, which reset 
the Top of Memory pointer. 


Machine-code version. 


", 8-LENCINS)> 


DL FRE M96 0 6 16H ee EE EEE EE EE 


2 REM* 
3 REM* 
4 REM* 


REM ENHANCER - BASIC LOADER 


SS REMUR HHH HEHEHE HEHEHE 


i 


READ A : 
Q=Q+A 
NEXT I 
READ A 


FOR I=826 TO 884 
*POKE I, A 


155@ GETAS: IFAS<>"V"ANDASO>"N" THENI 55@ 

1560 POKE36876, 15 

1578 IFAS="¥"THENPRINT""SBBISVES" : FORA=1 70158: POKE36376, 220: POKE 36676, 8: NEXT :RUN2 
) 


1580 IFAS="N" THENPRINT" BBBBBBBISNO" : POKE36876, 208 ‘ FORA=1T01000: NEXT ‘ POKE36876,0 
1590 RETURN . 
1600 NN=ABS(X) : IT=INTCNND : FREINTCCRN-INTCHND +. 801>#100) 7100 

1610 IF IT>=1@03@THENXS=" “TRETURN 

1620 SHS=" ": IFXCOTHENSNS="-" 

1630 IT#=SNS+LEFTS(" ", 4-LENCMIDSCSTRSCIT),2))) +MIDSCSTRECIT) 2) 
1648 FRS=MIDSCSTRSCFR), 3) :FRE=FRS+LEFTS( "OS", 2-LENCFRE) > 

1650 X$eITS$+". "4FRE 

1660 RETURN 

167 PRINT"=Ea" : POKE36879, 59 

1680 POKE36665,0 

1698 PRINT” ametene 

1768 PRINT" 7 

1718 PRINT” / 

1728 PRINT" ra 

1730 PRINT 7 

174@ FORA=1T03 

1758 POKE646,6:PRINT” 

1768 NEXT 

1778 POKE646,6:PRINT" 

1788 POKE646,6:PRINT” 

1798 POKE646,6:PRINT” 

1806 POKE646,8:PRINT"  _aaaReoEES" 

1818 FORA=@T038 : POKE36878, 5: POKE3687€, 238-A : POKES686S, A: NEXT 

1820 POKE36876,8 

1838 FORA=1T0S0 

1840 POKE36664, INTCRND( 1944413 

1850 POKE36865, INTCRND¢ 1)#8)+34 

1868 POKE36877, INTCRNDC1)#10)+228 

1878 POKE36878, ((50-A>/Sa)#15 

1888 NEXT 

1890 POKE36864, 12:POKES6865, 36: POKE36877, 0 :POKE36678,8 

1989 FORA=@TO7 

1918 PRINT’ M0" TABCA>” ACCOUNTS”; 

1928 PRINT" a" TABC 14-A> "ACCOUNTS ”; 

1938 POKE36878, 15:POKE36876, A¥2+220 : POKE36878, 8 : POKE36876,2 

1948 FORB=1T0300:NEXT 

195 NEXT 

1968 PRINT’ #000 BY OM, MARTIN" 

1970 FORA=1T01@00:NEXT: RETURN 

1988 INS="" :POKE196,@ 

199 A=PEEK(209>+PEEK(210)¥256+PEEK(211) : BePEEKCA) +1 28: IFB>255THENB=B-1 28 
2088 POKER, B:POKER+32792,6 

2018 GETAS: IFAS=""THEN2@10 

2020 IFLENC INS) =MXANDASC (AS > <>1 SANDASC CAS > C>2OTHENZO1O 

2039 IFCAS>="A"ANDAS<="2" ORAS=" T'ORAS=""ORAS="""ORAS=" "THENZOSO 
2846 IFVAL(A$)=GANDASC>"-"ANDASO". “ANDAS<>"@" ANDASC CAE )<>20ANDASC CAS > LSTHENZS 
19 

205@ IFASCCA$)=13THENPRINT" "5 ° RETURK 

2068 IFASCCAS)=2@ANDLENC INE) SSTHENINS=LEFTSCINS,LENCINS)-1):PRINT"H Tat"; 
2078 IFASC(AS>=26THEN2090 

2080 PRINTAS; : INS=INS+AS 

2098 GOTO1996 


140 


IF Q@<>A THEN PRINT"CHECKSUM: ERROR" 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


165, 40, 133, 1,165, 41,133, 2, 160 
4,177, 1,201, 143, 208, 23, 200 
177, 1, 201, 35, 208, 14, 192, 7, 208 
245, 169, 13, 145, 1,136,145, 1 
136, 169,21, 145, 1,160,0,177,1 
72, 200,177, 1,133, 2, 104,133, 1 
208, 210, 145, 2, 208, 208, 96 

6427 


Basic version. 


BS=CHRS (143) +" #88" 

FOR N=40 TO © STEP 0 

N=PEEK (N) +PEEK (N+1) #256 

z=e 

FOR X=4 T0 7 

Z2=Z+ABS (ASC (MIDS (BS, X-3) )—PEEK (X+N) ) 
NEXT 

IF N AND Z =@ THEN POKE N+5,21: 
POKEN+6, 13: POKEN+7, 13 

NEXT 
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C/WP has introduced a special service for you. It’s called “COMPLETE SYSTEM 
ASSURANCE” and it doesn’t cost you a penny. All that you have to do is to buy the 
complete system, including its software, from C/WP. You tell us exactly how you want 
to use the system. If we say it will do the job and it cannot, you may return the complete 
system to us within 30 days and your money will be refunded. 


We also give you two “hotline” numbers, one for software problems and one for hardware. You 
can ring anytime between 9 a.m. and 5.30p.m. weekdays to get your 
problems straightened out.COMPLETE SYSTEM ASSURANCE also gives 
you the right to buy training on your computer system in C/WP’s training 
School at a specially reduced rate of £75 a day. Write for full details. 


COMPLETE OSBORN 


C/WP’s generous COMPLETE SYSTEM 


ASSURANCE scheme applies to every 
complete system sold by C/WP, including 
the modestly-priced Osborne 01. 


The lowest-priced Osborne system costs + VAT £186.76 
1245, That includes the Osborne fitted with 


double density disk drives (200k each), and compatible with the Epson MX 80, but with WordStar or Supercalc at your privileged rate. 

with Screenpac which allows it to display 80 many of the refinements ofthe FX 80. The Star Andif anything does go wrong in the future 

characters in a line. The software includes is quiet and trouble-free and includes a 2.3k rely on C/WP’s hot-lines to get you out of 

CP/M M-Basic, C-Basic,WordStar, Mailmerge buffer. trouble. 

ce sain ae5 ae Pensa ware wourt This amazing package comes with C/WP If this system doesn’t fill the bill, let us suggest 
eo COMPLETE SYSTEM ASSURANCE. Buy it with — another. We can team Osborne up with daisy 

But that’s not all. The system price includes the complete confidence, knowing that it is wheel printers or offer you a complete system 

STAR 510 (recommended price £289), a suitable for your purpose (or have your around an Apple, a CORTEX or a SAGE 

newly introduced 100 cps matrix printer, money back ). Train yourself or your staff in computer. 


COMPLETE SYSTEM ASSURANCE — THE ONLY SAFE 


WAY T 0 BUY A MICRO eee 
H Please send me details of: y 
= (\G/WP COMPLETE SYSTEM ASSURANCE 
@ (CIJYOUR OSBORNE OFFER 
H 5 
m Name_— = = Oo 
a a 

WP H fan mn : 

. Address. » 

: 

C/WP Computers H lee 7 

108 Rochester Row, London SW1P 1JP | ba ieeileeaeh 7 E 
Telephone: 01-828 9000 [| Oo | 
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APPLE 
PIE 


by John Harris 


Speller | 
DESIGNING SPELLING games needs a great 
deal of thought and a lot of watertight 
error checking. G Miles of Cronberry, 
Cumnock in Ayrshire has done both to 
create a coherent conversational program 
that guides the player step by random step 
through the available dictionary. 

While the dictionary is hard-coded, it 
should not be overtaxing to reset to a level 
appropriate to the age group of the 
players. The Data lines 1040 to 1120, 
number of words NW on line 1130 and 
maximum table entries W$(100) on line 
1010 are all candidates for amendment. 

Not the least impressive feature of the 
game as it stands is that all the words 
currently coded are spelt correctly. 
Whether they end up that way on your disc 
may be another matter. 


Speller. 


1000 TEXT : 
GRAM #82 
DIM W$(100): 
O:WwL =O 

REM WS IS EACH WORD,FL IS 
POSITION OF WRONG LETTER ,NT 
IS TRIES WHEN WRONG 

REM WL IS NUMBER OF WRONG 
LETERS 

DATA MAGAZINE, COUSIN, COMMIT 
TEE, SPACIOUS, DAFFODIL 

DATA TYRANNOSAURUS, ENCYCLOP 
AEDIA, FERTILISER, MANOEUVRE, L 
LEUTENANT 

DATA SEPARATE, DIVISION, ANTI 
RRHINUM, REFRIGERATOR, SPATULA 


REM ##8 SPELLING PRO 


1010 DIM PL(25):NT = 


1020 


1030 


1040 


1050 


1060 


1070 DATA AUTOGRAPH, AWKWARD, THER 
MOME TER, BARBECUE, BEAUTIFUL 
DATA BOYCOTT, BRETHREN, BRONC 
HITIS, BRIQUETTE, GUEUE 

DATA CAFFEINE, CAMOUFLAGE, CA 
NNIBAL , CARAVANSERAT, CARAMEL 
DATA CARBURETTOR, INDICATOR, 


CUPBOARD, CATALOGUE , CARTRIDGE 


1080 


1090 


1100 


1110 DATA DACHSHUND, DAHLIA, DAUGH 
: TER, DECEIT, DECOMPOSITION 
DATA EMBARRASSMENT . ESP IONAG 
E, EUROPEAN, INSOLUBLE, EXAGGER 
ATION 
1130 NW = 45: REM ##e ALTER AN 
D MOVE ON AS MORE WORDS ARE 
ADDED ##* 
GOSUB 1920: 
TIONS ##* 
FOR N = 
NEXT 
GOSUB 2060: 
PEED *# 
1170 R = INT ¢ RND (4) #® NW + 1) 
: REM *# CHOOSE A NUMBER FRO 
™ 1 TO NUMBER OF WORDS #+* 
HOME : VTAB 10 
O:wL = 0 


11206 


1140 REM ### INSTRUC 


1150 1 TO NW: READ WS(N) 


1160 REM *#* CHOOSE S 


1180 
1190 NT = 


142 


1200 


Lw = LEN (WS(R)):TB = 20 - 
tw / 2:TC = TR - 1: REM #0 

TB IS POSITION OF PRINT(VARI 
ES) ## 

FLASH 

HTAB TB: FOR N = 1 TO LW + 

2: PRINT ” "3: NEXT : REM 

*# WORD BORDER + 

NORMAL 

PRINT : HTAB TBs FLASH s PRINT 
" *weCR)" ": NORMAL 

HTAB TB: FLASH : FOR N = 1 TO 
LW + 2: PRINT " "$e NEXT 


NORMAL 

DY = SP *# 1000 — 500: GOSUB 
2160t REM #* DY IS A DELAY, 
SP IS SPEED(SEE2060) ##* 


VTAB 11 HTAB TB + FOR N 
= 1 TO LW: PRINT “ "3: NEXT 
« REM ## DEL WORD # 

VTAB 10: HTAB TB: FOR N = 1 
TO LW + 2¢ INVERSE : PRINT 
" "3: NEXT 

PRINT : HTAB TB: PRINT " “5 
> NORMAL : PRINT SPC LW)$: 
INVERSE & PRINT “ “ 

HTAB TB: FOR N = 1 TO LW + 
2: PRINT “ "3: NEXT 

NORMAL 


DY = 500: GOSUB 2160 

VTAB 3: HTAB 2: PRINT "NOW 
TYPE IN YOUR SPELLING OF THA 
T WORD" ‘ 

HTAB 2: PRINT “LETTER BY LE 
TTER AND WATCH THE SCREEN." 

FOR T = 1 TO LW 

VTAB 24: HTAB 1: GET AS 

IF ASC (AS) = 27 THEN 2200 
: REM @##*PRESS ESC ## 

IF ASC (AS) = 13 THEN HOME 
: GOTO 1680: REM #*# PRESS RE 
TURN TO ABORT ## 

IF AS = MIDS (WH(R),T,1) THEN 
1500: REM ## CHECK IF LETTER 

IS CORRECT ** 

IF ASC (As) < 65 OR ASC ¢ 


A$) > 90 THEN 1740: REM ## C 
HECK IT IS A LETTER *# 

VTAB 16: HTAB 22 

NT = NT + 1: IF NT > 2 THEN 
1770 

FLASH : PRINT " "As" WRON 
G " 

HTAB 26: PRINT " TRY AGAIN! 
NORMAL 

DY = SP # 700: GOSUB 2160 
VTAB 16: HTAB 22: PRINT SPC¢ 
17);: PRINT : HTAB 26: PRINT 
SPC¢ 12) 

GOTO 1370 

REM ### CORRECT ANSWER ### 
VTAB 13: HTAB 4: PRINT “COR 
RECT" 

VTAB 11: HTAB (TB + T): INVERSE 
: PRINT AS 

NORMAL 
DY = SP #* 250 — 150: GOSUB 2 
160 

VTAB 13: HTAB 4: PRINT SPC( 
7):NT = O8 NEXT 
DY = SP # 200: GOSUB 2160 
HOME : VTAB 4: HTAB 3: PRINT 


“THAT’S THE WORD FINISHED, YO 
U GOT "5 

PRINT 
Lis = "LETTERS":L2$ = "THEY 
ARE": IF WO = 1 THEN Lit = " 
LETTER":L2s = "IT 1S” 

PRINT : HTAB 10: FLASH : PRINT 
" "WLU "G2 NORMAL : PRINT " 
"L1$" WRONG. " 

IF WL = © THEN PRINT : 
(3): PRINT "WELL DONE! ": 
: GOTO 1680 

PRINT : HTAB (3): PRINT L2% 

“ POINTED OUT BELOW: -" 

PRINT : PRINT : HTAB TB: PRINT 
ws (R) 

FOR N = 1 TO WL: PRINT 
TC + PL(N))"S"33 NEXT 

IF WL = LW THEN CS = 

GOTO 1870 

IF Wo > LW / 2 THEN C$ = "O 
VER HALF": GOTO 1870 

PRINT : PRINT 

PRINT : HTAB (3): PRINT 
YOU WANT ANOTHER WORD?" 

PRINT : HTAB (3): PRINT “TY 
PE Y FOR YES, OR N FOR NO.” 
GOSUB 2170 

IF 7 = "Y" 
1160 

IF Z# < 
GOTO 2260 
VTAB 18: HTAB 25: 
T A LETTER" 


HTAB 
PRINT 


TAB ( 


"ALL": 


“po 


THEN WL = 0: GOTO 


> "N“ THEN 1700 


PRINT “NO 


Open file: Apple 


1750 


1760 


1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 


1880 


1690 


1900 
1910 
1920 


1930 
1940 


1950 
1960 
1970 
1980 


1990 


2000 
2010 
2020 


2030 


2040 


2050 
2060 


2070 


_ PRINT : 


HTA 
DY = 


PRINT "TRY AGAIN": 
SP # 150: GOSUB 21640 


235: 


VTAB 18: HTAB 25: PRINT SPC¢ 
12): VTAB 19: HTAB 25: PRINT 
SPC( 9): GOTO 1370 

INVERSE : PRINT " ENOUGH TR 
tes! ” 

HTAB 22: PRINT “ SHOULD BE 


“ MIDS (WS(R),T,10" “ 

HTAB 22: PRINT SPC¢ 15) 
NORMAL, 
AS = MIDS (WS(R),T,1):NT = 
° 
WL = WL + 1:PL(WL) = T: REM 
** NUMBER OF WRONG LETTERS(W 
L) AND POSITION(PL) «# 

DY = SP * 1000: GOSUB 2160 


VTAB 16: HTAB 22: PRINT SFC( 
16) 

PRINT 

HTAB 22: PRINT SPC( 15): PRINT 
: HTAB 22: PRINT SPC( 15): GOTO 
1520 

PRINT : PRINT « PRINT : HTAB 

3 

PRINT "YOU GOT "§: FLASH : PRINT 
C$3: NORMAL : PRINT " THE WO 

RD WRONG!" 

PRINT : HTAB 3: PRINT "“PERH 


APS YOU SHOULD TRY THAT ONE 
AGAIN” 


GOSUB 2030: GOTO 1180 
END 

HOME : REM ##« INSTRUCTIONS 
ene 

VTAB 2: HTAB 5: NORMAL 
PRINT "TO HELP TEST YOUR SP 
ELLING, A" 

PRINT : PRINT “WORD WILL BE 


SEEN IN THE MIDDLE OF THE™ 


PRINT : PRINT "SCREEN FOR A 
SHORT TIME. YOU WILL THEN" 
PRINT : PRINT "BE ASKED TO 


TYPE IN THE WORD AND IT" 


PRINT : PRINT "WILL BE CHEC 
KED ONE LETTER AT A TIME." 
PRINT : HTAB 5: PRINT "PRES 
SING ’ESC”’ KEY (TOP LEFT) WI 
Pe 

PRINT 3 PRINT "STOF THE PRO 
GRAM. PRESSING *RETURN’" 
PRINT : PRINT "(RIGHT OF KE 


YBOARD) WILL ONLY STOP" 

PRINT : PRINT "THE WORD YOU 

ARE DOING." q 
VTAB 222 HTAB 5S: INVERSE : PRINT 


“PRESS THE SPACE BAR TO GO O 


N “3: NORMAL 

GOSUB 2170: IF Z# = “ " THEN 
RETURN 

GOTO 2040 

HOME : PRINT : HTAB 2: PRINT 
“CHOOSE YOUR SPEED BY TYPING 

€@ NUMBER* 

PRINT : PRINT : HTAB 5S: PRINT 
“1.SNAIL’S PACE.": HTAB S: PRINT 


"2.BALL AND CHAIN. “ 


HTAB S: PRINT "3.BRITISH RA 
) | as! 

HTAB 5S: PRINT "4.SLOW.": HTAB 
S: PRINT “5S. MEDIUM." 

HTAB 5: PRINT "6.QUICKENING 
-": HTAB S: PRINT "7.1F yOu’ 
RE QUITE QUICK." 

HTAB S: PRINT “8. CONCORDE!” 

: HTAB S: PRINT "9.BEAT ME I 
F you CAN!" 

GOSUB 2170 

Te as <2 GR 2a > 9" THEN 
2120 
SP = 10 / VAL (Z$): REM ## 
SPEED ## 

RETURN 

FOR DL = 1 TO DY: NEXT : RETURN 
> REM ## DELAY ## 

VTAB 24: HTAB 1: GET Z$: REM 


## WAIT FOR KEY TO BE PRESSE 
D #* 

IF ASC (2%) = 27 
RETURN 
HOME : 
HE *ESC”* 


THEN 2200 
PRINT 
KEY” 
PRINT “IF 
A MISTAKE TYPE Y 
PRINT : PRINT "IF IT WAS NO 
T A MISTAKE TYPE N." 

VTAB 24: HTAB 1: GET Ys 

IF YS = *Y" THEN RUN 

IF YS < > “N” THEN 2230 
HOME : PRINT ”’ BYE FOR NOW, 


“YOU PRESSED T 


THIS WAS 


VTAB 4: FLASH : PRINT 
RNING TO THE MENU": 
PRINT : 
MENU”: 


“RETU 
NORMAL 
PRINT CHRS (4) “RUN 
END 
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GET 'T'0 KNOW CORTEX: 


A 
‘THE VERY FRIENDLY COMPUTER 


AS BRIGHTAS 
A BUTTON 


The twin-processor 104k CORTEX 
is not only smart in performance 
(faster in benchmark tests than 


TEN FINGER 
EXERCISE 


You'll be amazed how simple word processing 
is with CORTEX’S new version of WordStar. 
Nomore ee with messy key sequences. 


Actual photograph 


CORTEX has 10 special Sirius or IBM-PC) -its appear- 
keys to give ance takes some beating too. 
40 commands. Examine its slim, but solid 
is ERASE. Hit it 83-key IBM-style 
and a letter disappears. keyboard. Admire its bold 
Hit SHIFT ERASE and clear 12-inch screen, set — 
aword goes. Press in a minimal-sized cabinet. room for your calendar, your 
CONTROL ERASE “But where isthe computer?”, we _ telephone, your in-tray and the 
and the whole line is are oftenasked. It’sthere inthe ___ rest. If you want it inconspicuous, 


same small cabinet, lying flat buy it in conventional cream. But 
across the bottom, screened from forthe extroverts, and the fashion 


demolished. It’s as easy 
as that. And it’s free! 


CORTEX’s £1495 price interference and cooled naturally, conscious, CORTEX comes in 
includes a copy of without the whine ofa fan. bright, bright colours— warm red, 
C/WP’s WordStar 3.3. CORTEX has been designed not C/WP green, sunshine yellow, ice 


to dominate your desk, to leave white and all black. 


A FRIEND IN THE NUDE FASTEST DRAW IN ITS CLASS 


. @  Servicemenlove CORTEX’s It’s unfair on other 
i superb modular engineer- i micros. For 
ing. (Yes, you can get | CORTEX has a 
service anywhere in z dedicated “second 


Britain.) computer” (as 

If anything goes powerful as Apple 
wrong (which won’t II) which does 

be often) he undoes nothing but handle 
four screws and the its screen. That’s 
computer (1) slides why CORTEX has 
out like a drawer. A such dazzling quick- 
few seconds work and fire graphics. 

the video electronics Now CORTEX’s superb graphics hardware is matched 
(2) slip out, or the with Digital Research’s CP/M Graphics software (£275). 
power supply (3), Creat bar charts, pie charts, scatter graphs in a few 


leaving only the “bottle” (4). 
CORTEX is your friend because it’s reliable. 
And, if it goes wrong, it’s easier and quicker to mend. 


C/WP CORTEX 


C/WP Computers, 108 Rochester Row, London SW1 
Telephone 01-828 9000 


seconds and incorporate them into your reports or 
display them 2, 3 or 4 at a time on your screen. or make 
overhead projector or conventional slides. 


ALLTHIS FOR £1495 + VAT 
Send me details of the 104k twin-processor CORTEX 
with 83-key IBM-style keyboard, 12-inch green screen, 
twin double-density (400k)floppy drives , CP/M and 
C/WP’s user friendly WordStar, for £1495. 


Name 
Address and Telephone 


@ Circle No. 183 


SSE 


The right place...... The right time 


Following the overwhelming success of the 1982 
Northern Computer Fair, the sponsors announce 
that an even bigger and better show will be held 
again this year at Belle Vue, Manchester, from 
November 24th-26th. 

This is the North's premier exhibition for the 
rapidly expanding home and small business 
computer market, mounted at a time now 
recognised as a peak buying period for this type of 
equipment. It is now one of a nationwide series of 
exhibitions designed to attract the broadest 
possible cross-section of both home computer 
enthusiasts and the rapidly increasing body of 
personal computer users found throughout 
business and the professions. 

Make a date for Belle Vue, Manchester, 
November 24-26, 1983, and post the coupon below 4 983. 
for more details. mber 24-26. 


Belle Vue; 
| am interested in exhibiting. 


Name eee 


—————— = 


fomputer 


=) 
Personal computers 
ad || Home computing 
Smail business systems Telephone 


The Exhibition Manager, Northern Computer Fair, Reed Exhibitions Limited, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 400 


ACCENT 
ATARI 


by Jack Schofield 


Flashing cursor 


ACCORDING TO a letter published in one of 
our sister journals Computer Weekly, 
people enter data more quickly when faced 
with a flashing cursor. Sadly the letter was 
an April Foo! joke. However, for those 
who want a flashing cursor on the Atari, 
Andrew Hall has sent a short routine to 
provide one. Both Basic and assembler 
versions are printed here. 

The Atari has five system timers, and 
this program uses system timer 1, 
locations 536 and 537 decimal. This timer 
counts backwards from 255 during the 
vertical blank period — 50 times a second. 
When it reaches zero there is a JSR to a 
routine whose address is 550 and 551. 

The advantage is that once the routine 
has been executed it continues to work 
after you have Newed the program. You 
can also call it by typing 

z= USR (1536). 


The type of character can be changed by 
altering the values of Char 1 and Char 2; 0 
gives a blank, 1 a normal character, 2 an 


Flashing cursor. 


10 REM FLASHING CHARACTERS 

20 REM BY ANDREW HALL 

30 REM 

100 FOR A=1536 TO 1580 

110 READ B 

120 POKE A,B 

130 NEXT A 

1490 TIME=0.5:REM DELAY TIME IN S 
ECONDS 

150 T=TIMER5O 

160 POKE 1548, 7/256 

170 POKE 1553, T-25468INT(T/256) 
180 CHAR1=0:REM Type of first ch 
ar 
190 
har 
200 
210 


CHAR2=2:REM Type of second c 


POKE 1579, CHARI 

POKE 1580, CHARZ 

220 Z=USR (1536) 

230 DATA 104, 169,46, 141, 39,2, 169, 
1,141, 38,2, 169,0,141 

240 DATA 25,2, 169, 25, 141, 24,2, 17 
3, 243, 2, 205, 43, 6, 208,7 

250 DATA 173,44, 6, 141,245,2, 26,1 
73,43, 6,141, 243,2, 96,0, 1 
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| location for timing. Seria! bus operations 


inverse space and 3 an inverse character. 
The flashing rate can be altered between 
0.2 and 1310.7 seconds by varying the 
value of Time in line 140. 

However, the operating system uses 
timer 1 for I/O routines and timing serial 
bus operations. This means, in my view, 
that it is not a good idea to use this 


such as cassette, disc and printer use stop 
the routine. 

The approved place to do timing in the 
Atari is the real-time clock in locations 18, 
19 and 20 decimal. Location 20 increments 
a jiffy each VBlank up to 255, then a | is 
added to location 19. When that in turn 
reaches 255, 1 is added to location 18. I 
have added a five-line program to Poke 
these locations to zero and then print the 
elapsed time in seconds on the screen. 
Watch out for the fact that in the U.K. a 
jiffy is one 50th not, as in America, one 
60th of a second. 

The two ideas could prompt you to 
produce a real-time clock which, like 
Andrew Hall’s routine, runs merrily along 
unknown to Basic. If you get stuck it has, 
like most things, been done before: Com- 
pute! magazine published a listing in its 
August 1982 issue. 


Slow lister 

Unless you have a printer, checking Basic 
listings for typing errors is tedious. You 
can stop and start the listing using Ctrl-1, 
but that is not very convenient either. 
Hence Les Kneeling’s Slow Lister 
program. 

Type it in then save it to tape or disc 
using the List command. Load the 
program you want to slow-list, and make 
sure it has no line 0 and no lines over 
31999. Then enter the Slow Lister and the 
two programs will merge. Type Run and 

(continued on next page) 


Siow lister. 


© GOTO 32000:REM SLOWLIST 
REM 
SETTER TATE STE 
Bf t 
REM & SLOW LISTER % 
REM * BY LES KNEELING & 
REM & t 
REM SESRRERRAT RATER RTE 
REM 
Q LST=PEEK (126) +PEEK (137)% 


O NUM=PEEK (LST) +2548PEEK (L 


LST=LST+PEEK (LST +2) 

IF NUM>=3200 THEN STOP 

IF NUM=0 THEN 32010 

LIST NUM 

O KEY=PEEK (754) 

IF KEY=42 THEN POKE 764, 
255: STOP \ 

IF KEY=33 THEN POKE 764 

"}"3GOTO 32010 

IF PEEK(764)=12 THEN 321] 


GOTO 32060 
GRAPHICS O:POSITION 2, 4: 
? 32000:? 32010:? 32020 

? 32030:? 32040:? 32050: 
? 32060:? 32070 
32110 ? 32080:? 32085: ? 32090: 
? 32100:? 32105 
32115 ? 32110:? 32115: ? 32120: 
? 32130:? "POKE 84,12" 
32120 POSITION 2,0 
32130 POKE 842,13 


Q REM #28 TIMER ea 
1000 PRINT CHR$(125):POKE 752, 
i 

1001 POKE 18,0:POKE 19,0:POKE 
20,0 

1002 TIME=INT ( (PEEK (18) 865536+ 
PEEK (19) 256+PEEK (20) ) /50) 
1003 POSITION 0,0:PRINT TIME 
1004 GOTO 1002 


Flashing Characters 


By Andrew Hall 
March 1983 


#=$600 
550 
536 
755 


CDTMF 1 3 
CDTMA1 $ 
CHACT $ 
TIMHI Cd) 3 
TIMLO 25 3 
$ 
#6 5 
CDTMF 1+2 
#1 
CDTMF 1 
#TIMHI 5 
CDTMA1+1 
#TIMLO 
CDTMAL 
CHACT 
CHAR1 
SKIP 
CHAR2 
CHACT 


CHAR1 
CHACT 


System timer 1 value 

System timer 1 jump address 
Character control 

High byte of delay time 

Low byte of delay time 

Remove number of items on stack 
Set address of timer routine 


Set delay time 


Swap character 


Open fille: Ata 


145 


= (pen file: Nae = 


(continued from previous page) 

each line of the program will be listed 
separately on a clear screen. Press the 
space bar to advance to the next line. To 
edit a line press E to stop the routine, then 
type Cont to continue. 

Pressing Return moves you to the 
Automatic Delete mode. Location 842 is 
an interesting one in the Atari. It allows 
the micro to write its own Basic lines by 
taking input from the screen, a “‘forced 
read’’ mode. Here it is used to delete the 
unwanted utility by printing its own line 
numbers on the screen, then forces 
Returns to enter blank lines and thus 


remove them. Poke 842,12 returns you to | 


the keyboard input/screen output mode. 


Variable dump 


Another utility from Les Kneeling 
works in much the same way. List it and 
enter it in the same way, and run the 
program by typing Goto 32000. Again the 
routine is self-modifying and self-deleting. 

The program provides a list of all the 
variables currently in the Atari’s memory. 
They are stored in a Variable Name table 
which has a start address found from 
locations 130 and 131 and an end address 
found from locations 132 and 133. Line 


| 32040 in the program does this. The 


routine also indicates if the variables are 
strings or arrays with a $ or ) 
respectively. 

If you just want to see the variables in 
the Variable Name table there is an easy 
way. Simply do a Save ‘‘S:’’ to save the 
tokenised version of your program to the 


screen. Hit the Break key quickly, and | 


amid all the graphics characters you will 
see the variables listed at the top of the 
screen in the order you typed them in. Isn’t 
it wonderful what flexible 1/O can do for 


| you? 


Hotstuff 


Even though Atari disc drives do not 


hold an enormous amount of data, it can | 


be hard work keeping track of files. It is 
easy to print out a listing of what’s on a 
disc: you just select A from the DOS 
menu, then type ,P: to direct the output to 
the printer instead of the screen. 

But wouldn’t it be nice to have a disc 
directory in alphabetical order? That’s 
what the modestly named Hotstuff 
provides. It was written by E J Knoll of the 
Atari Computer Enthusiasts user group of 
Eugene, Oregon, of which 1am a member. 
As well as sorting, it gives you a chance to 
label your directories with a title and two 
comment lines. They all have two Up 


Arrows, Esc + Ctrl + Up Arrow, inside the | 


quotes at the end of each line for screen 
formatting. 
Lines 1020, 


1030 and 1050 contain 


control characters for the Epson printer, | 


to print the titles in expanded and 
condensed faces. As they are part of the 
program in graphic character form they 
activate the printer even when listing it. 
You can insert codes to suit your own 


printer. | 
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Variabie dump. 


32000 REM *8VARIABLE DUMPS 
32005 REM ##FIND END OF PROGRAMS 

32010 D=PEEK (144)+2568PEEK (145) -1: 
POKE (745),0 

32015 REM ##F IND ARSOLUTE ADDRESS 

OF VARIABLES® 

32020 IF PEEK(D)>127 AND PEEK(D-1) 
=40 THEN 32040 

32030 D=D-1;G0TO 32020 

32040 FOR N=PEEK (130) +2568PEEK (131 
) TO PEEK(132)+2568PEEK (133) 

32050 IF PEEK(N)<128 THEN ? CHRS(P 
EEK(N))3 

32060 IF PEEK(N)>128 THEN ? CHR&(P 
EEK (N)-128);:POKE 745,PEEK (745) +1 

32070 IF PEEK(N) 3128 THEN POKE D,P 
EEK(745)+127:GOSUB 32130 

32080 NEXT N 

32085 REM ¥&CLEAN UP ROUTINES 


Hotstuff. 


600 REM 
ECTORY 
PINECREST DR 
» OR. 97405 503-343-5191 
610 POKE 82,0:POKE 83,39:?7 "3" 
DIM AL#(2) 
620 PRINT "SHALL WE ALPHABETIZ 
E FILES (Y or N)"3: INPUT ALS:1 
F ALS<>"Y" AND AL$<>"N" THEN P 
RINT "}"3:GOTO 620 
630 SETCOLOR 2,3,10:SETCOLOR 1 
y3;2:SETCOLOR 4,3, 10 
640 DIM: FILES (35) , A$ (1200) , RS ( 
55) ,C$(55) ,X$(12), YS(17) , 29 (17 
) ,FILE2$ (35) 
650 TRAP 660:;CLOSE #1 
660 7:7 2? " DRIVE # "; 
670 INPUT D 
680 FILES="D"sFILE$ (2)=STR$ (D) 
FILES (3)="3 8.8" 
690 TRAP 650:OPEN #1,6,0,FILE$ 
700 TRAP 40000 
710 OPEN #2,8,0,"E:" 
720 SETCOLOR 2,3,10:SETCOLOR 1 
sSy23SETCOLOR 4,3,10:X=0 
730 X=X+1 
740 TRAP 770: INPUT #1;FILE$:TR 
AP 40000 
750 AS(17# (X-1)4+1, X817) =FILES 
760 GOTO 730 
770 N=0: IF AL$="N" THEN 840 
780 FOR I=1 TO X:IF 1>X-3 THEN 
POP :GOTO 830 
790 Y$=AS(178 (1-1) 41) 2 Z$2AS (17 
I+1) 
800 IF Y$(3)<=7$(3) THEN 820 
B10 N=N+1:A% (178 (1-1)+1, 1781) = 
ZTE: AS(1 78141, 1781417) =VS 
820 NEXT I 
830 IF N<>O THEN 770 
840 X=X-1:FOR I=1 TO INT(X/2): 
PRINT AS(17%(1-1)4+1, 1417) :NEXT 
5 
850 AS(17E(X))=" $6" 
860 POKE 82,20:POSITION 20,0:F 
QR I= TO X:PRINT AS(178(I-1)+ 
1, 1817) :NEXT I 
870 POKE 82,2:POKE 83,39 
880 IF X<36 THEN ? #2:7 #2:7 # 
ZS 
890 ? #2:7 #2;"ENTER 1 TO RUN 
D:PGM, 2 TO RERUN MENU 3 
TO PRINT MENU 4 QUIT" 
900 TRAP 340: INPUT X:IF X>4 TH 
EN GOTO 890 
910 ON X GOTO 1090, 1140, 930 
920 NEW 


"DsHOTSTUFF" DISK DIR 
~ €J KNOLL 4480 
EUGENE 


32090 OPEN #1,4,0,"Ki":? "FINISHED 
WITH UTILITY? Y/N":GET #1,N: IF NX 
SASC("Y") THEN STOP 

32095 REM IF FINISHED THEN DELETIO 
N ROUTINE 

32096 POKE (PEEK (132) +2568PEEK (133 
)),Q:POKE (PEEK (132)-1+256#PEEK (13 
3)),O0:POKE (133) ,PEEK(133)-1 
32100 GRAPHICS O:POSITION 2,2:? 32 
000:? 32010:? 32020:? 32030:? 3204 
O:? %2050:? 32060:? 32070:7 32080: 
2? 32090:7 32096 

32110 7 F2100:? 321102? 32120:? 32 
130:7 "POKE 842,12":POSITION 2,2:P 
OKE 842,13 

32120 POSITION 0,0:END 

32125 REM ##SUBROUTINE TO PRINT VA 
LUE OF VARIABLE ¥% 

32130 7 ,:? DrRETURN 


930 TRAP 1070: 0PEN #3,8,0,"P:" 
940 7? "WHAT DISK IDENTIFICATIO 


T FILE2$— 

950 FOR I=LEN(FILE2$) TO 0 STE 
P -1: IF FILE2$(1,1)="_" THEN F 
ILE2$=F ILE2$(1,LEN(FILE2$)-1): 
NEXT I 

960 POP 

970 TRAP 990:FQOR C=1 TO I:IF F 
ILE2$(C,C)="_" THEN FILE2$(C,C 
980 NEXT C 

990 IF FILE2$=" " THEN FILE2$= 


TRAP 1010:GOSUB 1150 
1010 ? “WHAT SUBTITLE 2"3:7 


1020 LPRINT "" 

1S0 74555" SRL 2s 

3? #353" ":? #35, ,8927 #3, ,CS:7 
#35""SLPRINT :LPRINT 

1040 FOR X=1 TO 60: IF AS(172(X 

-1)+1)="%$" THEN GOTO 19080 

1050 ? 43;,,,,""5s ASC C1 

7E(X-1)41),X¥17) 

1060 NEXT X 

1070 TRAP 40000:CLOSE #3:7 #2; 

"TURN THE PRINTER ON, DUMMY! ": 

GOTO 890 

1080 GOTO 1140 

1090 2 #2;"RUN ";CHRS(34)9"D"; 

STRS€D). 3."s 5 

1100 INPUT X$ 

1110 AS="D" 5 A$ (2)=STRS(D) AS (3 

y="5"3AS(4)=X$:POKE 752,3:POSI 

TION 1,22:? #2;" LOADIN 

Ghee 

1120 TRAP 1130:RUN A$: TRAP 400 

cele) 

1130 POSITION 1,22:? #2;" 
CANNOT RUN "; X$;:GOTO 890 

1140 RUN 

1150 INPUT B$: TRAP 1160:FOR C= 

LEN(R$) TO O STEP -1i:IF BS(C,C 

y="_" THEN BS(C,C)="_ ":BS=BS(1 

,LEN(B$)—1):NEXT C 

1160 POP :RETURN 

1170 INPUT C$: TRAP 1180:FOR C= 

LEN(C$) TO O STEP -1:IF C#(C,C 

d="_" THEN C$(C,C)=" "sC$=C$(1 

sLEN(C$)-1):NEXT C 

1180 POP :RETURN 
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SINCLAIR 
LINE-UP 


Spiral CLS 


THIS PROGRAM by Gary Nugent of Dublin 
clears a 22 by 32 screen. The screen is first 
filled by a spiral of inverse spaces, and then 
by a spiral of spaces. The screen is then 
ready for output, the Print position having 
been reset to 0,0. This is a novel way to 
clear the screen and is faster than the 
ZX-81’s system CLS when large amounts 
of memory and Scroll are in use. 

The routine, which is in machine code, is 


Spiral CLS. 


| Printer control codes 


91 bytes long. It should be entered into a | 
line 1 Rem statement using any hex loader. 
The code is not relocatable. Should you 
wish to move it, all the Call addresses will 
have to be changed. 

Poking addresses 16599 with a value less 
than 192 increases the speed of the spirals. 
A larger value decreases the speed. To 
make the routine clear a 24-by-32 screen, 
do as direct commands: 


POKE 16535,23 — or 21 for a 22-by-32 
screen 

POKE 16575,9 — or 11 for a 22-by-32 
screen 

The routine is called by 


RAND USR 16514. 


NO DOUBT many Spectrum owners will 
have made arrangements to hook up their | 
machines to ‘‘proper’’ printers, especially 
now that Sinclair has reverted to ASCII, 
writes Gordon Grant of Radcliffe, near 
Manchester. To drive the thing it is most 
convenient to trap the stream of 
information generated by the Basic 
interpreter when LPrint is asserted, and | 
divert it to your own output routine. | 
Otherwise you must maintain multiple 
copies of programs, and convert programs 
that you have acquired. 


Printer control codes. 


Q01a0 5 
BA11a ; 
B@12A ; G. 
QQ1398 


#*xR SPECTRUM LPRINT ROUTINE REx 
iy 


Open file: Sinclar ==" 


This can be done most easily by | 
substituting the address of your own | 
routine for that normally maintained by 
Basic as the address for LPrint output. 
This address is held at 23749, and is 
normally 2548, but you can change it to 
any address you fancy. All material 
destined for the printer will be found to 
pass this way, but it is a good idea to 
understand what the Spectrum routine 
normally does with the material. 

Material arrives in one or other of the 
following forms: 

ASCII characters, which can be processed 
immediately. 

Tokens, which may be passed back to the 
Official routine. It will do the work of 
expanding them and delivering them up 
as a stream of ASCII characters. 

Graphics characters, which most printers 
cannot handle, so substitute spaces 
instead. 

Control codes, which are the tricky bit. Not 
only will the Basic routine not handle 
them to your convenience, it will often 
replace your address by the official one 
— amean trick. You must write your own 
control-code handling routine which, 
though inconvenient, allows you extra 
flexibility as to format. 


I have successfully used this control-code | 
handling routine for some time. 


P. GRANT 


OB14Q ;THIS ROUTINE SUPPORTS LPRINT AND LLIST RUT NOT COPY, 
BALSA ; CHREC 12) CAUSES FEEO TO TOP OF NEXT PAGE. 
QO160 5 INITIALIZE RY PRINT USR 65901. 
QOLFA prtarsaevcaeaae foae 1 
@0180 sEQUATES 
88198 BREAK 
AQzZAQ MESS 
Q8210 PORT 
aa220 ROM 
92238 CHAN 
80240 PAGES 
90258 WINTH 
e026 
a0270 
aaz80 
: GE : 20292 
20302 
00310 
a0320 
Q9330 
80340 
89350 
eas6e 
80370 
90380 
8a39' 
t{HL) A oe 

45 ‘ 27 ae4a2 
CALL PAUSE an410 
08420 
20438 
Q2440 
20450 
08469 
88470 
eo4e0 
a0490 
29500 
BOS16 
88529 


sROM “TEST BREAK’ ROUTINE 
sMESSAGE - D BREAK, CONT REPEATS 
sPRINTER I7“O0 PORT USED HERE 
JOFFICIAL LPRINT ROUTINE 

jADORESS OF LPRINT OUTPUT CHANNEL 
sLINES PER PAGE - ADJUSTABLE 
COLUMNS PER LINE - ADJUSTABLE 
JOPTION. ADJUST TO SUIT 


ROUTINE, DON’T FORGET TQ CLEAR SPACE. 
JPLACE USR ADDRESS IN CHANNEL 
INITIALIZE OCB 


LO A,8a 
GALL’ SPIRAL 
LD A,aa 
CALL” SPIRAL 
LD 6C,0000 
CALL PRINT-AT 

RET co 
oD HL, (D-FILE} 2A 
B eras 


3a 
65GQ), 


4 
INITIALIZATION 


i 
INIT HL, START 
CHAN 2, HL 


HL,OCR 


Lo 

LD GC, 
oops 2107FE 
Inc H 

LD (HL) ,A 
CALL PAUSE 
BEC D 

JR NZ, LOOP 
Cec 65 


2 
EB 
L 
L 


LL 
A, PRGES+1 
CHL A 


R 
iJDATA CONTROL BUFFER 
t3] 


sNEXT COLUMN TO PRINT AT 
sUIDTH + 1 

sCURRENT LINE BEING PRINTED 
sPAGES + 1 

JSTORE FOR TAB INFO 


DCB DEFB 

OEFB 9 
OEFB ta) 
OEFB Qa 
OEFB 8 
MAIN LPRINT ROUTINE 
89530 START P 165 
9a540 NC,ROM 
lb bat} 126 
en5é6a NC. GRAPH 
00579 32 

QAzE2 | NC. ASCII s1T’S AN ASCII CHAR 
Qasse 6 | 
e26e0 2. FIELO s1T’S PRINT COMMA 
28610 
89622 
88630 
20640 
28650 
80668 
88670 
9a688 
88690 


s1T’S A TOKEN 


s1T°S A GRAPHICS CHAR 
CALL PAUSE 
BEC E£ 

JR NZ.LOOP 
2OP 5C 

DEC ¢ 

JR AGAIN 
PUSH AF 

LD 9,.co 
DEC A 

JR NZ,LOOP 


Sap AF 
RET 


2% 
Z,GRAPH sCURSOR -> 
3GO TO TOP OF PAGE 

sCR/LF 


sINVALIO CODE 


(continued on next page) 
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Data in strings 


INSPIRED by the routine in the March | 
issue of Practical Computing, J Law of 


Birmingham has written a closer imitation 
of Read and Data for the ZX-81. The 
subroutine reads data from the program, 
and returns it in Y$. The calling program 
should alter neither R$, which will contain 
the date nor Z$, a dummy variable used 
within the machine code held in line |. 
You must not have data of over 32 


characters, or error L/ will result, while | 


running out of data will give error 0/. 
These error messages are displayed in the 
top-left corner of the screen. The routine 
distinguishes data from other Rem state- 
ments by putting a Graphics S immediately 
after Rem. 

First enter the loader program and press 
Run. Next enter the numbers shown in the 
machine-code routine, delete all except 
line 1 of the loader program, and enter the 
Basic program. This contains the sub- 
routines Read and Restore. You may then 
enter your Own program, commencing 
after line 12. To read data in Y$ use 
Gosub Read; to reset the data pointer use 
Gosub Restore. 

The machine-code routine can be 
shortened for use when only IK is available 
by omitting the error messages. In this 
case initially enter Line | as 98 full stops 
and alter line 10 of the loader to 

10 FOR | = 16514 TO 16610 
When the loader stops, Poke 16611,201, 
then continue as before. 


Data in strings — loader program. 


1 REM uu... ou... (106. 8) 
10 FORI = 16514 to 16619 


Data in strings — machine-code routine. 


000 42 131 64 126 25 118 32 

30 35 126 254 118 40 78 35 35 78 
r35 70 35 126 254 234 40 39 24 
237 35 126 254 10 40 4 43.9 24 
227 1 0 32 237 91 16 64 19 19 

19 35 126 254 26 40 18 254 118 40 
14 18 12 16 241 42 16 64 35 54 
35 6 49 24 22 34 131 64 235 54 
Soe: arene tan: 16 64 35 
13 100 201 6 52 42 12 64 
38.112 35 54 24 201 


Data in strings — Basic program. 


1 REM (containing machine code — 

left when loader deleted) 

LET YS = ‘WMI Hr 

35 / chs.) 

LET READ = 6 

LET RESTORE = 8 

GOTO 12 

IF USR 16517 THEN STOP 

RETURN 

POKE 16514,0 

POKE 16515,124 

10 POKE 16516,64 

11 RETURN- 

12 GOSUB RESTORE 

20 fae Your calling program starts 
ere 


(contains 


OOnNOOSRG Pw 
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3871 

FE18 

3e79 

1805 

21Q2FE 

1a15 

3ESF 

1802 

3E20 

COCAFE 

16a0 o98a0 

2192FE 985129 UPOATE 

Te gaa2a 

3c 84830 

77 agB49 

23 9essa 

GE 88660 

08 @0870 

28 ooRse 

3EQ1 89899 

3601 9asee 

23 08910 
aag20 
ga938 
22940 
aag5e 
82968 
82970 
ee96a 
989909 FEED 
91008 
@1810 PAGEND 
91820 
91030 
g124a 

2182FE 81050 

7E Q@1060 

30 ~ 1879 

E6Fa a1a8e 

C611 91090 
91100 
O1118 
o112a 
G1130 
@1140 
@115e 
Q1160 


28788 

ag710 

OQ720 

80732 

Q0740 CRLF 
~- @A7SQ 

@8769 WHAT 

80770 

90769 GRAPH . 

60798 ASCII 


NOTAB 
FETCH 


POINTA 
TAB 
POINTB 


POINTC 


PRINT 


TEST 


= 
88002 TOTAL ERRORS 


Open file: Sindar™==== 


ONE BYTE FOLLOWS 


sTAG OR AT 
JINVALID CODE 


sOUTPUT "2" FOR INVALID CODES 


JOLITPUT SPRCE FOR GRAPHICS 
sOUTPUT A BYTE 
sUPDATE OCB AND RETURN 


sUPDATE POSN OF NEXT CHAR 


:COMPRRE WITH WIDTH + 1 
sMUST AROVANCE TO NEXT LINE 
s;ASSERT NEXT CHAR = 1 


STNCREMEHT LINE NUMBER 


sCOMPARE WITH PAGE + 1 
2,FAGEND 
A123 


jCR“LF & RETURN 


sNEXT LINE IS 1 
DON’T FORGET TO CR/LF 


sGET POSN OF NEXT CHAR 


sADJUSTED TO NEXT FIELD 
sSEE IF PAST PAGE END 


sCRALR IF SO 

sSUBTRACT PRESENT POSN. 
ASAVE COUNTER FOR SPACES 
sOUTPUT SPACES 


sTEST FOR BYTES 

s IN PRINTER BUFFER 
3. LINOK sOK TO JUMP IF NONE 
CR JELSE OUTPUT CR~LF 
HL, DCB+2 
R,CHL> TEST CURRENT LINE 
A 
z JEXIT IF ALREADY THERE 


HL 
CHL > SUBTRACT LINES+1 
sAND NEGATE IT TO GET 
8.A sLINES TO FEED 

ALIS 

PRINT 

NEXT 

HL 

ALL 

CHL>.A sASSERT LINE 1 


HL,POINTA »4SET TEMPORARY 
€CHAN),HL sCHANNEL ADDRESS 


HL, START 
FETCH 

HL, POINTS 
FETCH 
<D0C8+49,A 
HL, POINTC 
FETCH 

HL, START 
< CHAN >, HL 
A, COCB+4 > 
HL, DCB+1 


s IGNORE ARGUMENT AND 
sRESTORE CHANNEL 
sSET TEMPORARY 
i CHANNEL ADORESS 
JSAVE TAB LOW ORDER 
sSAME AGRIN 


J IGNORE HIGH ORDER & 
RESTORE CHANNEL 
sGET TAB LOW ORDER 


JCOMPARE WIDTH+1 
JCR/LF IF PAST END 


3TAB MINUS CURRENT 
sEQUALS SPACES TO OUTPUT 


JR AGAIN 
SILLUSTRATIVE OUTPUT ROUTINE. SUBSTITUTE YOUR OWN HERE. 
PUSH 


BC sSAVE REGISTERS 

AF 

@C,.PORT sUSER I70 PORT 

ACC) SFETCH PRINTER STATIS 
JIS PRINTER READY? 
3s JUMP IF SO 
s TEST FOR BREAK HIT 
JIF NOT, KEEP TRYING 
JELSE BACK TO BASIC 
sWITH ERROR MESSAGE 
JRETRIEVE BYTE TO SEND 
SEND IT 
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O MicoSight © 


Use your BBC Model B as an image analyser with :- 


MicroSight | 


Available on BBC, Apple, Commodore, Research 
Machine, Sirius, etc, Includes Camera,cables, interface, 


software and documentation. 
£495.00 + VAT 


MicroScale. 


Image processing software to calculate area and 
perimeter of objects within:a specified window also 
to dimension features. Disk and printer dumps of 
binary and grey scale data. 

£295.00 + VAT 


MicroEye Vision Interface. 


256 x 256 pixel resolution with 255 grey levels per 
pixel comes complete with software and document- 
ation. Can be used for video tape digitising Satallite 
picture analysis etc. Available for BBC, Apple, 
Commodore, Research Machine, Sirius etc. 

£295.00 + VAT 


ISTHURS] 


—— 
——_—_—_C_C_C_C_—— 


Digithurst Ltd. 
Leaden Hill, Orwell, Royston. 
Herts. SG8 5QH 


Tel: (0223) 208926 


@ Circle No. 237 
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STEMMOS 


the 


dBASE II 


experts 
TEMMOS are one of Britain's 
leading software houses 
and specialists in dBase II 


TEMMOS offer a helpline for 
dBase II users 


TEMMOS wrote Autocode |” 
ne the only intelligent 
program generator 
for dBase II 


TEMMOS hold monthly 
seminars in the heart of 


London on dBase II 


Ie WM dBASE TT (iu! 


— An opportunity for anyone from 
engineer to businessman to write their 
Own microcomputer program. 

+ And for the programmer the chance 
to write programs in a fraction of the 
time. 


= | 
1 


Seminars: 
4, 5,6, July. 1,2, 3, Aug. 
5,6, 7, Sept. 3, 4, 5, Oct. 7,8, 9, Nov. 5, 6, 7, Dec. 


imllU) 11 (ot 


STEMMOSE=— 
The Key to 
successful 
software 


Please send me more information on: 
dBase Il =. 
| Autocode | as 
dBase Il Userseminars [__] 


Name: 
Company: 


Address: 


Il dBASE II 


STEMMOS LTD 


199 Uxbridge Road, 
London W12. 


Tel: 01-740 9444 Telex: 893003 STEMOS G 


dBase ||" Aphton Tate Autococe T Stemmos Lid 


@ Circle No. 184 
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THE AUTUMN 


COMPUTER TRADE FORUM 
4th-—7th October, 1983 


National Exhibition Centre, Birmingham, 


Sound business sense 
for volume buyers 


The Autumn Computer Trade Forum Is the UK's largest 
and most successful trade event and the only show 
that fully understands the needs of volume buyers. 

It offers you a comprehensive display of minis, 
micros, software and peripherals in an environment 
that’s specially made for volume business. 


Who is CTF for? 


Distributors. Dealers. Software houses. Systems 
integrators. Retailers. OEM’s. In fact anyone who 
makes a living buying and selling computers, software 
and peripherals. So whether you’re new to DP/WP or 
know the business backwards, CTF is the event you 
mustn't miss. 


How can CTF help you sell more? 
The exhibitors at the Computer Trade Forum under- 
stand your needs. That means they'll be talking your 
language. Quantity terms. Discounts. Marketing 
support programmes. Delivery schedules. The whole 
range of services to help you Sell more. 


Who will be at CTF? 


Texas Instruments. Logica. DEC. Systime. DRG. Zygal. 
Motorola...and many more! And for every name you 
know there’ll be many you don’t-with products that 
could well be your next year’s big seller. 


Why CTF is different! 


The Computer Trade Forum is the only show that 
understands what volume buying really means. The 
atmosphere, the choice of exhibitors, the absence of 


razmatazz are all designed for profitable business. 


CTF has been specifically designed for you and 
as a proven, established national event It offers you 
even more with the support of leading UK suppliers. 


Post the coupon today 
The general public is not invited to CTF. The 
emphasis Is on volume business. And for you it’s free! 
Just fillin the coupon and we'll send you free tickets 
(worth £3.00 each) by return of post. 


If you need to know more, call 01-747 3131. 


ftyigt------->= 


Computer Trade Forum 

232 Acton Lane, London W4 5DL 
PleaSe SENd ME... free tickets for myself 
and colleagues. 


Name 


Position 


Company 
Address 


L] ] am interested in 
exhibiting at CTF 


{No one under 18 admitted) 
PC2/83 S Eee 
ee ee ee eee es 
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Open file: Tandy) 


| position, known as a cell, either text, a 


TANDY 
FORUM 


by John Wellsman 


Fast conversion 


THE WHOLE subject of bit recognition is 
well worth studying. Coupled with the use 
of logic operators, it can save a great deal of 
programming time and space. The conver- 
sion routine by S D Holloway provides a 
very fast way of converting decimal to 
binary. 


Fast conversion. 


Magicalce 

If there is one program which has really 
opened people’s eyes to the value of micros 
in business it is VisiCalc. Although written 
originally for the Apple II, it can now be 
found in a form suitable for almost any 
micro under the sun. A disc-based version 
for Tandys is available at around £60. 

Mr R S Bond of Shrewsbury has written 
a really first-class tape-based spreadsheet 
which he calls Magicalc. My only comment 
is that the instructions that he sent with it 
are rather sketchy and based on an assumed 
familiarity with VisiCalc which many 
readers may not have. 

When loaded and run, the appearance of 
the screen is very similar to the VisiCalc 
layout, though with slightly narrower 
columns. It is divided into 10 columns, 
numbered 0 to 9 and 13 rows, labelled A to 
M. In the upper left-hand corner above the 
horizontal headings is the message 


AO = 0 


and on the sheet itself is the flashing cursor 
situated over position AO. Into each 


iM CLEAR 10OsDEFINT X,N 


20 INPUT"ENTER AN 
CONVERSION” si 


INTEGER FOR 


SO A=1IR$="""fFOR X=0 TO 14: B¢=STRHC CN 


AND A) /A)+ES : 
40 A=AKZINEXT X 

SO IF NO 
BS="0" +E$ 


THEN HS="1"+E$ ELSE 


60 PRINTERS: PRINTIGOTO 2O 


Magicalc. 


110 * MAGICALC / MAGIPLOT (C)(P) 19585 
R.S. BOND #** 

140 

CLEARGOCO : ONERRORGOTO1400:DIMCS$(10,13), 
DS¢610, 13), AS( LS) 2 X=1:¥=1 

150 CLS: PRINT: 9RINT” 
"SCHRS (191) ;STRINGS (3, 143) 5 "0" ;STRINGS ( 
5,143) 5"1":STRINGS(5, 143) "2": STRINGS (5 
7143) 3"S"; STRINGS (5, 143 ” sSTRINGS (5, 
143) "5"; STRINGS (5, 143) 2 "6" :STRINGS (5, i 
43) 3"7" ; STRINGS (5, 143) : "6": STRINGS (5S, 14 
3) 3"9" ;STRINGS (3, 143) sCHRS (191) 5 

160 

FORY 1=17013: PRINTCHRS (64+Y1) :CHRS (191): 


"3 tFORX2=17010: PRINTSTRINGS ( (S-LEN(CS(X 
1, V1))), 32) ;C#(X1, V1) 2" z 

s SNEXTX1 EPRINTCHRS (291) 5 :NEXTY2 

170 

P= ((¥+1) #64)+4( (¢X-1) #6) +2) = PRINT@P, CHRS 
(163) 5: PRINT@P+6, CHRS (187) ; =GOSUBRI410:1 
FDS(X, Y) (>) ""THENPRINT@O, CHRS(64+Y) ;X—-1; 
"=">D$(X, ¥) ;ELSEPRINT@O, CHRS(64+Y) > X—1; 
"=" sVAL (CB (X,Y) ) 5 

180 PRINT@P," "+:PRINT@P+6,”" ": 

190 AS=INKEYS 

200 : 

IFAS (> " "ORPEEK (14400) ()OTHENZICELSE170 
210 

IFAS=CHRS (8) ORPEEK (14400) =S2ZTHENX=X-121 
FX (1THENX=1 :GOTO0170 

220 

IFAS=CHRS (9) ORPEEK (14400) =G4THENX=X+1:1 
FX) LOTHENX=X-1:GOTO170 

230° 

IFAS=CHRS (91) ORRPEEK (14400) =8THENY=Y-1:1 
FY (i THENY=1:GOTO0i70 

240 

IFAS=CHRS (10) ORPEEK (14400) =16THENY=Y+1: 
IFY) LSTHENY=13:GOTO170 

250 


PRACTICAL COMPUTING August 1983 


IFAS <)>" /"ANDAS) CHRS (31) ANDAS (> CHRS (91) T 
HENCS (X,Y) =LEFT$ (C#(X, Y) +AS, S) :PRINTG@P+ 
1, STRINGS (S-LEN(C$(X, Y)), 32) ;C$(X, Y) 5 3G 
oT0170 

260 IFAS<) "/"THENL70 

270 PRINT@O, "WHICH 
(A,C,D,G,L,N,P,R,S,X,+,/,-,#, OR 
2" :CHRS (95) + 

280 AS=INKEY$: IFAS=""THENZBO 
230 

IFAS="D" THENCS (X, Y=" !DS(X, Y=": PRINT 
@p+i,” ".:G0TO170 

300 

IFAS="N" THENGOSUB1410:PQINT@O, "CONFIRM 
(Y/N) 7"*CHRS (95) 3 #G0TO1190 

310 IFAS="C"THENLOZO 

320 IFAS="X" THENL70 

330 

IFAS="R" THENMS=":":Mm= 1: GOSUBGO0: FORA=N 
TOM: FORE=N1TOM1 :C$(E, A) =C% (PP, OG) : PRINT 
@U(A+1) #64) +(((B-1) #6) +3) , C$(B, A) ; fNEXT 
EB, A:MM=0:GOTO170 
340 

IFAS="*" THENMS="#" 
070780 

S50”. 

IFAS="+" THENMS=""+" : GOSUBGOO: GOSUBI 110:6 
oT0780 

360 
IFAS="/"THENM$="/" : GOSUBBO0s GOSUE 1 120:6 
0T0780 

370 
IFAS="-"THENMS="—" t GOSUEGOO : GOSUBRL130:6 
0T0780 

380 IFAS="G6"THENGOTO970 

330 
IFZAS="A"THENM$="@" : GOSUR6O0 1 GOSUBI 1406 
OTO780 

400 

IFAS (> "S"ANDAS (> "_"ANDAS © "H"ANDAS (> "C" 
ANDAS () "P" THENL7O 

410 IFAS="L" THENSZO 

420 IFAS="P"THENBOO 

430 iFAS="C"THENIOZO 


FUNCTION 
H) 


:GOSUB600:GOSUB1100:6 


value or an expression can be loaded, but it 
is limited to five characters only. 

A simple costing routine shows how the 
package works. The zero column can be 
used for labels, so type 

SALES 
into the present position of the cursor, AQ. 
This must be done slowly, as the response is 
much slower than the normal keyboard 


input. The characters always appear on the | 


right edge of the column and move over as 
successive entries are made. 

Having put the label in cell AO, insert the 
amount of sales in cell Al. To do so simply 
press the Right Arrow on the keyboard and 
the cursor shifts to that position. Then 
simply type 200; there is no need to press 
Enter. 

Assuming that sales costs are five percent 


| of sales move down to the B row. You can 


either use the Down Arrow once and the 
Left Arrow once to bring you to BO, or you 
can type /. This will produce a line above 
the horizontal axis, reading ‘‘Which 
Function’? followed by a number of 
characters. 

Pressing G allows you to move the cursor 
to any position on the sheet. Enter BO and 
the function line will disappear and the cur- 
sor will appear at cell BO. The current 
position of the cursor together with its 
value will be shown in the top left-hand 
corner. Enter SCF, for sales-cost factor, in 
this position, move to B! and enter .05 for 5 
percent. This value is shown above the line 
with the cell position. If you make a 
mistake, position the cursor over the error, 
press / and then D to delete the entry at the 


(continued on next page) 


440 IFAS="H" THEN1 2350 

450 

IFAS="S" THENGOSUBI410:R$="":PRINT@O, "EN 
TER NAME GF FILE :";:FORA=1TO15 

460 AS=INKEYS: IFAS=""THENGEO 

470 

IFAS=CHRS (13) THENGBOEL SERS=RS+AS: PRINTA 
$3 NEXTA 

480 GOSUR1410:PRINT@O, “READY CASSETTE 
om. 

430 IFINKEY$=""THENGSO 

500 GOSUB1410:ORINT@O, "SAVING... ": 

£10 

PRINTE-1. R$: FORA=17013:FORE=17T010STErz: 
PRINTE-1,C$(A, BF), CS(A, B+i) : PRINTE—1, Ds ( 
A,B), DS(A, B+1) INEXTE, A:GOSUBIG10:G07017 
° 

520 R$="":GOSUB1410:PRINT@O, "ENTER 
NAME GF FILE :": 

S50 FORA=:7015 

540 AS=INKEY$: I=AS=""THENSAO 

550 

IFAS=CHRS (15) THENSQOZ_SERS=2S+AS:PRINTA 
$3=:NEXTA 

560 GOSUB1410:PRINT@O, "READY CASSETTE 
ou. 

570 IFINKEYS=""THENS7O 

580 

INPUTE£-1, R1$: IF RS=R1$THENSSICELSEGOSUB 14 
10s PRINT@O, " INCORRECT FILE oN 
TAPE. "; :F GRA=1TOZG00: NEXTA:GOTOI 70 ; 
530 

GOSUB1410:PRINT@O, "LOADING... "3 :FORA=1T 
013:FORB=1 TOLOSTER2: INPUTE-1, C$ (A,B) CS 
(A, B+i) : INPUTE-1, D$ (A,B), DS (A, B41) «NEXT 
B, A: GOSUB1410:GOTO170 

600 

GOSUB1410: 1FMM=OTHENPRINT@O, CHRS(Y+64) : 
X-1:"="sELSEPRINT@O, ""; 

610 AS=INKEYS: IFAS=""THENG10 

620 

IFAS <"A"DRAS) "M” THENG1OELSEPRINTAS ; :DS¢ 


(listing continued on next page) 
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| 


(continued from previous page) 
position of the cursor; then type in the 
correct entry. 

Now move to cell CO and type in S.C., 
for sales costs and move to C1. To calculate 
the sales costs you have to multiply the 
values of Al and B1, so press / and then *. 
The top line clears and 

C1 = 
appears. Type in Al and 

Al * 
is added. Then type in B! and 

Bil =: 
is added. If you want a series of values in 
the same column multiplied together you 
could enter, say, D1 if there was anything 

there. But if you only want Al * BI enter 

| B1. Immediately the product of Ai and BI 
appears in Cl. 

‘Now enter a fixed cost, F.C., in DO and 
in D1 a value of 50. The total costs will be 


(listing continued from previous page) 


X, Y=As 

630 AS=INKEY$: IFAS=""THENS30 

640 

IFAS ("O" GRAS) "9" THENESOELSEPRINTAS ; = DS ( 
X, VY) =DS (X,Y) +AS+" "eMge" ":PRINT" 
Pe ae 

650 AS=INKEYS: IFAS=""THENGSO 

660 i 

IFAS ("A" ORAS) "M" THENESOELSEPRINTAS ; =: DS (¢ 
X,Y) =DS (X,Y) +AS 

670 AS=INKEYS$: IFAS=""THEN670 

680 

IFAS ("O" ORAS) "9" THENE 7OELSEPRINTAS; = DS ( 
X,Y) =DS (X,Y) +AS+"... "PRINT"... "5 

630 AS=INKEYS: iFAS=""THEN6IO 

700 

IFAS ("A" GRAS) """ THENGSOCELSEPRINTAS; = DS ( 
X, Y)=DS (X,Y) +AS 

710 AS=INKEYS: IFAS=""THEN710 

720 

IFAS ("O" ORAS) "9" THENT 1GELSEPRINTAS; = DS ( 
X, Y) =D$ (X, Y) «AS 

730 
FORA=1TOLEN (D$(X, Y)) =AS(A) =MIDS (DS (X,Y) 
7A, 1) =NEXTA 

740 

N=ASC (AS (2) )-47:M=ASC (AS (1))-64:R=VALI(C 
$(N,M)) :PP=N:GQ=™" 

750 N=ASC (AS (6) )-64:mM=ASC(AS(11))-64 
76O NL=ASC(AS(7))-47:M1=ASC (AS (12) )-47 
770 RETURN 

780 GOSUB1150 

7390 GOTO170 

800 GOSUR1410:PRINT@G, "PLOT ROW 
COLUMN (R/C) ?";CHR#(95): 

810 AS=INKEYS: IFAS=""THENB10 

820 IFAS="R"THENBSO 

B30 1FAS="C"THENBSO 

840 GOTOB10 

850 GOSUE1410:PRINT@O, "WHICH 
(A, B,C, DE, F,G6,H,7,J,%,L,™)> 
2"3CHRS (95) 5 

860 

H$= INKEYS: IFAS=""GRAS ("A" ORAS) "mM" THENBE 
o 

870 

A=ASC (AS) -64: FOREB=1T010:AS(B) =C$(B, A) =N 
EXTE: FORB=17T03:AS (B+10)=""=NEXTB 
880 GCTOSZ6 

890 GOSUE14G10:PRINT@O, "WHICH 
(0-9) 2" SCHRS (95): 

300 

AS=INXEYS: IFAS=""08A$ ("O"GRAS) "OS" THENSO 
o 

9:0 

A=ASC (A$) -47 :FOSR=170137A%(B) =C$(A, BIN 
=XTk 

920 
A=0;:FORB=.7015: 7=ABS (VAL (AS (B)))) ATHENA 
=VAL (AS (BE) ) = NEXT 
930 NEXT 

340 

B=A/435: CUS? FORYY=OTO45: SET (G, VY) NEXT: 
ORXX=OTO12Z7 SET (XX, 45) NEXT: IF VAL (AS (:) 
) =GANDAS (1) O ""THENPRINT@ 1 O23—-LEN (AS (1) 
»,AS(A); 

350 

DD=0: FORTT=4T01075TE 98: DD=DD+ 1 = C=VAL (AS 


OR 


COLUMN 
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C1 + D1 so enter T.C. in EO. Move to El 
and press / and then +. Then, as you did 
before enter C1, then D1 (to) D1. Now go 
to FO, enter 


“PROF” (PROFI—E1 


to find the result of 140, which is your 
profit. 

There is also a function; R, which 
enables the user to duplicate the value in 
one cell to a range of cells elsewhere. To do 
this, after calling up the function as before, 
type in the source cell, then the range of 
cells to receive the values. The remaining 
functions are A, average, which gives the 
average value for all the data in the cells Xn 
@ Yn... Zn and places the result in the 
cursor cell. 

Three parameters are required for all the 
maths functions as this allows the user to 
process information which is in a sequence 


(DD) ) SFORXX=OTGC/B SET (TT, 45-XX) :SETCTT 
#1, 45-XX) :SET(TT4+2, G5-XX) :SET (TT+3, 45-X 
X) SET (7T4#4, 45-XX) :NEXTXX, TT 

960 IFINKEYS=""THENI6B0ZLSE150 
370 GOSUB1410:PRINTG@O, "WHERE 
2" sCHRS (95) : 

960 AS=INKEY$: IFAS=""THENIAO 

930 

IFAS ("A" ORAS) "M" THENIBOEL SEPRINTCHRS (8) 
SAS; :Y=ASC (AS) -64 

1000 AS=INKEYS: IFAS=""THEN1000 

1010 

IFAS ("G" ORAS) "9" THEN 1 OOOELSEPRINTAS; * X= 
ASC (AS) -47:GOTO170 

1020 

GOSUR!4104PRINT@O, "CALCULATING... ";:FOR 
YY¥=1TG13:FORXX=17G10:X=XXtV=VY 2 [EDS (XX, 
YY) () ""GOSUB730:GOTO1040 

1030 NEXTXX, Y¥¢X=1:¥=1:GOTO170 

1040 

M$=MIDS (D$(XX, YY), 4, 1): IFM$="*"GOSUB110 
0:GOSUB1150:NEXTXX, Y¥:X=1:¥=1:GOTO170 
1050 
IFM$="+"GOSUR1110:GOSUE1150:X=1£Y=1:NEX 
TXX, YY:GOTO170 

1060 
IFM$="="GOSUE1 150: GOSUR1150:X=1:Y=1:NEX 
TXX, Y¥:GOTO170 

1070 

IFM$="/"GOSUE1 120:GOSUB1150:X=1:Y=1:NEX 
TXX, YY:GOTO170 

1080 
IFM$="@"GOSUB1 140: GOBUE 1 150: X=1< Y=1 £NEX 
TXX, Y¥:GOTO170 

1630 GOTO1036 

1100 
FORA=NTOM:FORB=N1TOM1 :R=R*VAL (C$(B,A)): 
NEXTE, A: RETURN 

1110 
FORA=NTOM: FORB=Ni TOMI :R=R+VAL (C$(E, AD) = 
NEXTB, A: RETURN 

1120 
FORA=NTOM:FORE=N1TOM1:R=R/VAL(C%(B,A)): 
NEXTB, A: RETURN 

1130 

FORA=NTOM! FORB=N1TOM1 : R=R-VAL (C$(B, Ad): 
NEXTE, A: RETURN 

1140 
FORA=NTOM:FORE=N1TOM1 tR=R+VAL (C$ (B,A)): 
NEXTE, Ai R=R/ ¢ (M—N) + (M1 —-Ni) +2) : RETURN 
1150 

C$(X, Y)=STRE(R) 208 (X, Y) =RIGHTS (C$ (X,Y), 
LEN(C$ (X,Y) )=1) ; 

1160 C$(X, Y) =LEFT$ (CS(X, Y), 5) 

1170 

PRINT@( (Y+1) #64) 4+( ((X—1)#6)+3), STRINGS ( 
S-LEN(C$(X,Y)), 32) :C# (X,Y): 

1180 RETURN ; 

1190 AS=INKEY$: 1FAS=""THEN1190 

1200 IFAS="Y"THENRUN 

1210 IFAS="N"THEN170 

1220 GOTO1190 

1230 GOSUR1410:PRINT@O, "HELP ON WHICH 
FUNCTIIN (A,C,D,G,L,N,?,R,S5,X, +, /.-, #) 
2" sCHRS (95) ; 

1240 AS=INKEY$: IFAS=""THEN1 240 

1250 

TFAS="A" THENGOSUB1 410: PRINT@O, "AVERAGE 
- CALCULATES THE AVERAGE OF CELLS XN @ 


TO 


| useful and powerful program. 


with an isolated cell. For example 
A1@ B6...B8. 


The C, calculation, works out all the maths 
on the sheet which should only be done 
when all the figures have been entered. 
Since the program is entirely in Basic, the 
process is rather slow. P, plot, constructs a 
histogram of any row or column of data on 
the sheet. S, save, and L, Load, are self- 
explanatory. N, New, clears the sheet for 
restarting and X, Exit, gets you out of the 
special function mode in case of error. H, 
Help, tells you briefly what all the functions 
do. 

Mr Bond is to be congratulated on this 
program. Through lack of time and space I 
have been unable to experiment and 
provide further details, but with experience 
and exploration it will prove to be a very 


H) 


YN... ZN. "3 SFORA=1TOZ000:NEXTA: GOTO170 
1260 
IFAS="C"THENGOSUB14107PRINT@O, "CALCULAT 
E - PERFOR™S ALL. THE SHEET 
CALCULATIONS. "; :FORA=1TOZ000:NEXTA: GOTO 
179 
1270 
IFAS="D" THENGOSUB1410:ORINT@O, "DELETES 
- DELETES THE CONTENTS OF THE PRESENT 
CELL. "; :FORA=1TO2000:NEXTA:G0TO170 
2780) IFAS="G6" THENGOSUB1420:PRINTG@O, "GO 
= MOVES THE CuRSOR TO CELL NO 
XN. "2 =F ORA=2TGZ000:NEXTA: GOTO: 70 
12590 
IFAS="."THENGOSUBI410:PRINT@O, "LOAD = 
LOADS A DATA FICE FROM 
TRPE. "5 :FORA=1TO2Z000: NEXTA: GOTG170 
1290 
IFAS="_"THENGOSUB1410:PRINT@O, "LOAD = 
LGADS a DATA FILE FROM™ 
TAPE. "; =FORA=1TOZ2000:NEXTA:GOTOQ170 
1300 
TFAS="N" THENGOSUB 1410: PRINT@O, "NEW 
CLEARS 
SHEET. "; -FORA=1TG2000: NEXTA:GOTO170 
1ST 
1FAS="P"THENGOSUBR 1410: PRINT@O, "PLOT = 
PLOTS EITHER A ROW OR A COLUMN OF THE 
SHEET. "; =FORA=1 TOZ000: NEXT :GOTO170 
1320 
IFAS="R"THENGOSUB1I410:PRINT@O, "REPLICAT 
E - REPLICATES THE CONTENTS OF CELL 
XN: 
YN... ZN. "3 = FORA=1TO2000: NEXTA:GOTO170 
1330 
IFAS="S"THENGOSUB1 410: PRINT@G, "SAVE 
BAVES THE PRESENT SHEET 
TAPE. "5 :=FORA=1TOQ2000: NEXTA:GOTO170 
13540 
I=AS="XK" THENGOSUBR141G:PRINT@O, "EXIT = 
LEAVES SPECIAL FUNCTION 
MODE. "; =FORA=1TO2000:NEXTA:GOTO170 
1350 
TFAS="+" THENGOSUB1410:PRINTBO, "ADD = 
ADDS TOGETHER ALL THE CELLS IN THE 
RANGE XN + 
YN... ZN. "5 }FORA=1TOZ2000: NEXT: GOTO170 
1360 
IFAS="/"THENGOSUB1410*PRINT@O, "DIVIDE 
- DIVIDES ALL THE CELLS IN THE RANGE 
XN / 
YN... ZN. "3 =FORA=1TO2000: NEXT =GOTO170 
1370 
IFAS="—-"THENGOSUB1I410:PRINT@O, "SUBTRACT 
- SUBTRACTS ALL. THE CELLS IN THE 
RANGE XN = 
YN... ZN. "3 =FORA=1TO2000: NEXT s6GOTO170 
1360 
IFAS="*" THENGOSUEB1410:PRINT#O, "MULTIPLY 
- MULTIPLIES ALL THE CELLS ‘IN THE 
RANGE XN * 
YN...2ZN. "3 SFORA=1TO02000: NEXT: G0TO170 
1330 GOTO1240 
1400 GGSUR1410: PRINT@O, "ERROR 
CALCULATION = PLEASE 


IN 
RE 


-ENTER. " ; =FORA=1TOZO000: NEXTA: RESUME1 70 


1410 PRINTGO, STRINGS (64, 52) ; =RETURN 
1420 END 
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BYTES 


by John Harris 


SME \ 


foe ee oe 


Spectrum compatible 
plotting 

ROTATION PROGRAMS, or spirals, are thick 
on the ground. The advertisements for 
spot-resolution screens and printers abound 
with examples of them. What Chetan 
Mehta of Leicester has submitted is rather 
more than just a good flexible version. It isa 


Spectrum-compatible plotting. 


MODEO 
GCOLO,1 
INPUT"NUMBER OF CORNERS" ,NOC 
DIM X(NOC+2):DIM Y<(NOC+2) 
INPUT"ANGLE OF ROTATION", ROT 
LET ROT=ROT#3. 142/180 
INPUT“HOW MUCH SPIRAL EFFECT (16 
FOR NO SPIRAL EFFECT)", SPE 
a0 FOR .N=1 TO NOC 
90 — PRINT*CORNER"$N: INPUTX (N), Y(N) 
100 NEXT N 
110 INPUT“CENTRE OF ROTATION",CX,CY 
120 CLS 
130 GOSUB310 
140 FOR N=1 TO NOC 
LET Y=¥(N)-CY 
LET X=x(N)-CX 
DIST =SQR(x*2+¥*2) 
IF X=OTHEN LET ANGRAD=3. 142/2: 


=ATNCY/X) 
LET ANGRAD=3.142+AN 


LET ANGRAD 
IF X<OTHEN 
GRAD: GOTO220 
210 IF Y<OTHEN 
ANGRAD 


LET ANGRAD=2#3, 142+ 
LET X(N)=COS(ANGRAD +ROT) #DIST 
LET Y(N)=SIN(ANGRAD +ROT) #DIST 


240 NEXT N 

250 GOSUB 310 

260 FOR N=1 TO NOC 

270 LET X=X(N)—CX:LET X(N) =X#(100- 
ROT/3. 142/SPE* 100) /100+CX 

280 LET Y=Y(N)-CY:LET Y(N)=Y#(100— 
ROT/3. 142/SPE#100) /100+CY 

290 NEXT N 

300 GOTO140 

310 PLOT69, X<(NOC) ,¥ (NOC) 

320 FOR N=1 TO NOC 

330 IF N=1THEN LET X=X(NOC):LET Y= 
¥ (NOC) : GOTOSSO 

340. LET X=X(N-1):LET Y=¥(N-1) 

350.  PLOT2, X (N)—K, Y(ND-¥ 

360 NEXT Ni RETURN 
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graphics program which will work on the: 
BBC and the Sinclair Spectrum with only | 
minor amendments. 

Be warned — I have not tried the 
program on a Spectrum. But on the BBC it 
generates very pretty pictures. Asis usual it 
took several plays with the co-ordinates 
before an acceptable result showed up, but 
that is half the fun. 

Something like three corners at 55,55; 
111,222; 222,111 centred on 555,555 witha 
spiral and angle of 11 is as good a place as 
any to experiment from on the BBC. Use 
figures between 0 and 80 on the Spectrum, 
with the following amendments: 


310 PLOT X(NOC), Y(NOC) 
350 DRAW X(N) — X,Y(N) — Y 


and lines 10 and 20 deleted. 

The similarities between the Spectrum 
and BBC commands could result in more 
multi-machine listings in this column. The 
combined sales figures for the two 
machines indicate that this would cover a 
high proportion of the medium-resolution 
micros in home use. Is it worth the extra 
effort in documentation and design? 


#KEVOHF X12 GIM#FX11 SOIMMFX4IM 
*#FX12 6 
PROC_D_D_D: END 


Three Dimensional Maze 


by 


Andrew Armstrong 
130 


140 ss=s==sSssassseansesnsccs=5== 


150 DEFPROC_D_D_D 
160 ENVELOPE1,1,-1,1,-1,100, 100,10 

»127,0,0,-1,127,127 
170 ENVELOPE2, 1,~1,-1,-1,0,0,0,127 

»—3,90,—-5, 127, 60 
180 !&FEO0O=&10270As #FXK4, 1 
190 VDUI9,1, 9503519, 2, 3505 19,3. 7505 
200 VDU23, 224, 60, 126,60, 255, 24,60, 

102,195 
210 DIM MZ(9,9),XDX%(3) , YD“ (3) sDS(3 

) 

220 ST%=120: MBZ=0: ST$="BESTTIMER": 

MBS="MOSTBARS” 

230 REPEATPROCINSTS: RESTORE 

240 *FX1i1 1 

250 #FXK12 1 

260 VDU29, 64035123 : KCZ=640: YC“=5 
12:G%=0: BLZ=3 

270 FOR AX=OTOS: READ XD%(A%), YD% 

(AX), DS (AX) =NEXT 
280 DATAO, -1,North,1,0,East,0,1, 

South, -1,0,West 
290 PROCMAKE 
300 XZ=SX%: VA=SYVZ: D=1: TIME=0 
310 EFLZ=FALSE: REPEATPROCCELL (x% 

» Y¥%,D) : PROCMOQVE: UNTILEFLZ 
320 PRINTTAB(0, 30) "Press <SPACE> 

- “sREPEATUNT ILGET=32 
330 UNTILO 
340 ENDPROC 
350 
360 
370 
380 DEF PROCCELL(X,Y,DIR> 
390 FORAZ=1TO3: VDU19, AX%5 05 O: NEXT 
400 CLS 
410 VDU19, 1,950319, 2, 3505 19,3, 7503 
420 PRINT*X: "5X5" Vi "53 ¥5 sCOLOUR2:P 

RINT“ You are going “D#(DIR)"."3:CO 

LOURS: PRINTTAB (30) “Time: “3 120- (TIME 

DIV 100) 

« 430 LDIR=DIR-1; IF LDIR<O LDIR=3 
440 RDIR=DIR+1: IF RDIR>3 RDIR=O0 
450 LD=2“LDIR: RD=2“RDIR: DR=2“DIR 
460 S=900: REPEATS=S/2:LFTZ=TRUE: RH 

T7=TRUE 


View gener ator 


Open file: BBC== 


Maze 


Maze games are popular, several have 
been printed in micro magazines and 
others are available commercially. But the | 
one submitted by Andrew Armstrong of 
Ponteland, Newcastle-upon-Tyne, 
surpasses any that I have seen before. 

A 10 by 10 maze contains gold bars, 
cages and an exit to the outside world. You 
also have an option to call up a 2-D map 
and two minutes real time to appreciate the 


| spectacular perspective views from within 


the maze corridors. 

Mr Armstrong’s maze would now reside 
with Mr Beerling’s Gladiator, January 
issue, On my games-of-the-year disc were it 
not for a puzzling restriction. When 
working on a disc-based machine Page is 
set by OS1.0 to &1900; cassette machines 
load from &E00. The difference in available | 
memory prevents some of the programs | 
from running on my machine, so I set up f0 | 
and fl! with the three-line relocation 
routine. 

When loading from disc I can press f0 


(continued on page 155) 


470. IF (FNMAZE (X.Y? 
ROCGOI.D_BAR(S) 

480 IF (FNMAZE(X,Y) 
ROCGATE (S) 

490 IF (FNMAZE(X,Y) 
OCLEFT (S) : LF TZ=FALSE 

500 IF (FNMAZE(X,Y) 
OCRIGHT (S) : RHTZ=FALSE 

510 PROCCUBE(S,LFT%,RHT%) 

520 IF (FNMAZE(X,Y) AND DR)<>0PR 
OCENDWALL (S) : S=0 

530 - X=X#XD%(DIR) : Y=Y+YD% (DIR) 

540. UNTILS<2 

S50 ENDPROC 

560 : 

570 DEF FNMAZE(x,Y) 

580 IF X>=0 AND X<=9 AND Y>=0 AND 
¥<=9 =MZ(X,¥) 

590 =15 

600 

610 DEFPROCCUBE (SIZE, LEFT,RIGHT) 

620 S1%=SIZE: S2%=S1ZE#2 

630 IF (FNMAZE(X,Y) AND 64)<>0 GCO 
LO, 2: MOVE-S2%, -S2%: DRAWS1%, -S1%: MOVE 
$2%,-S2%: DRAW-S1%, -S1%:GCOL 0,3 

MOVE-S1%, -S1% 
IF LEFT MOVE-S2%,~S2%: DRAW-S1% 


AND 16)<>0 FP 
AND 32)<>0 P 
AND LD)=0 PR 


AND RD)=0 PR 


DRAW-S1%, S17 
IF LEFT MOVE-S27,S2%: DRAW-S1%, 


MOVES1%,-S1% 
IF RIGHT MOVES2%,-S2%:DRAWS1%, 


DRAWS1%,S17% 
IF RIGHT MOVES2%,S2%: DRAWS1%,S 


ENDPROC 
DEF PROCLEFT (SIZE) 
IF (FNMAZE (X+XD%(LDIR) g Y+YDZ (L 
AND 32)<>0 PROCSIDEGATE ("L",S) 
$1%=SI7ZE: S2Z2=S1ZE#2: S3x=SIZE/S 
IF (FNMAZE (X+XDA(LDIR) , Y#YDZCL 
AND DR)<>0 MOVE-S27%,—-S1%: DRAW— 
Siz, -S1%: MOVE-S2%, 51%: DRAW-S17,S17%:E 
NDPROC 
770 IF (FNMAZE(X,Y) AND DR)<>0 OR 
(FNMAZE (X4#XD% (LDIR) #XDZ (DIR) , Y#YDACL 
DIR) +YDZ%Z<(DIR)) AND RD)=0 ENDPROC 
780 MOVE-S1%-S3%,S1%: MOVE-S1%,S1%: 
PLOTSS, -S1%, -S17%: MOVE-S1%-S37%, -Si%:P 
LOTS8S, -S1%-S37, 81% 
790 ENDPROC 
800 DEF PROCRIGHT (SIZE) 
810 S1%=SIZE: S2Z=SIZE#2:S3x%=SIZE/S 
820 IF (FNMAZE (X*+XDZ%(RDIR), ¥*+YDZC(R 
DIR)) AND 32)<>0 PROCSIDEGATE("R",&) 
830 IF (FNMAZE(X+XDZ%{(RDIR?) , ¥+¥YDZ(R 
DIR)) AND DR)<>O MOVES2~,-S1%:DRAWS1 
%, ~SiZ: MOVES27,S1%: DRAWS1%, S1%:ENDPR 
ac 


(listing continued on page 155) 


153 


As from August 
there could be a 
WEW magazine 


Wer gecouri by 


in your life ... 


@ Micro Business is designed to bridge the 
gap between those who are producing 
microcomputer hardware and software and 
those who are selling it. 


@ Micro Business is the magazine which 
makes sense of the micro scene, identifying 
the pitfalls and explaining the complexities of 
the microcomputer jungle. 


@ Micro Business is produced by the 
publishers of Practical Computing; Your 
Computer; Systems International; Computer 
Weekly; Electrical & Radio Trading and 
Electrical & Electronic Trader — Britain's 
leading journals in the computer and 
electrical retail markets. 


@athes [if - 


@ Micro Business will bring new hardware 
and software products to the attention of 
dealers and retail outlets throughout the UK. 


That all adds up to an effective marketing and 
sales aid for companies producing 
microcomputer hardware and software. And 
an important source of market information 
for those at the sharp end — the retailers and 
dealers who are selling direct to the general 
public. If you fall into either of these 
categories please complete the coupon and 
return it to us, to obtain Micro Business free 
of charge. 


O Please send me your advertisement 
brochure as | am interested in 
advertising in Micro Business. 


| To: Chris Hipwell, Publishing Director, Micro Business, Room 309H, Business Press International Ltd, | 
Quadrant House, The Quadrant, Sutton, Surrey 
: , . ; Nam 
l lam professionally involved in the production and/or sale of ‘ q 
i microcomputer hardware and/or software products. Job Title | 
| Please tick OU Please send me a reader application Company Name | 
appropriate card so that! can register for free 
J box(es) copies of Micro Business. Company Address i 


PC 
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(continued from page 153) 


and run as though from cassette with the 
full memory available — f1 is available in 
case I modify the program and then want 
to Save it to disc. On some programs this 
works fine, but on others, maze included, 
the resulting program in memory becomes 
corrupted on Running. 

Consequently there is no option but to 
Chain such programs in from tape every 
time, setting Page equal to &E00 
beforehand, which works albeit tediously. 
Any ideas on why or the correct approach 
will be gratefully received. 


(listing continued from page 153) 


840 IF (FNMAZE(X,Y) AND DR)<>0 OR 
(FNMAZE (X+XDZ (RDIR) #XDZ(DIR) , Y+YD%(R 
DIR) +YDZ(DIR)) AND LD)*O ENDFROC 

850 MOVES1%+S37%, 51%: MOVES17,91%:PL 
OT85,51%,-S1%: MOVES1%+S37, -81%: PLOTS 


5,51%4S3%,51% 

860 ENDPROC 

870 DEF PROCENDWALL (SIZE) 

880 S1%=SIZE : 

890 IF X=OUTZ% AND Y=10 GCOLO, 1?mMov 
E-S1%, -S1%: MOVES1%, -S1%: PLOTSS, -S1%, 
$1%:MOVES1%,S51%: PLOT85,S1%, —S1%s GCOL 
0,3 

900 MOVE-S17%, -S1%: DRAWS1%,—-S1% 

910 MOVE+S1%, 51%: DRAWS1%,S1% 

920 ENDPROC 

930 

940 

950 

960 DEF PROCMAKE: TIME=0 

970 FORXZ=0T09: FORYX=OTOP: MZ (X%, YX 
)=15: NEXTs NEXT 

980 X%=RND (8) : YZ=RND(3) : SXZ=X%: SYK 
=Y%:DZ=0 

990 T7=0: REPEAT: REPEATC%=0: REPEATR 
EPEATCX=C%+1: DZ= (D%+RND (4) )MOD4: NXX%= 
X4*XDZ (DZ) ¢ NYX=VZLFYD% (DX) = UNTIL (NX2< 
=9 AND NX%>=0 AND NYZ<=9 AND NYX>=0) 
: UNTILMZ(NX%,NY%)=15 OR CLS 

1000 IF CZ<& MZA(X%, VAI =MZ(XA, YK 
YAND NOT (2°DZ) : XZ=NXZ: VZ=NYZ: MZ (X%,Y 
%I=MZ(XL, YZPAND NOT (2* ((DZ4+2) MOD4) ): 
TH=T 41 

1010 UNTILC%>S 

1020 | REPEATX”%=RND (8) : YA=RND (8) : UN 
TILMZ(X2%, V4) < SASS UNTILTZ%>=95 OR TIME 
>4000 

1030 OQUTZ=RND (8) :L%=9: M% (0UTZ%,L%) =M 
%(OUT%,L%) AND NOT4: REPEATM%=Mz% (OUT% 
pb %—-1) 2 M%(OUT%, LZ) =M% (COUT%,L%) AND NO 
T 1:LZ=L4-1:2M% (OUTTA, L%) =M%Z (OUTX, LIA 
ND NOT 4:UNTILMZ<>15 

1040 FORAZ=OTOMB/MOD203 XZ=RND (8): ¥% 
=RND (8): MA(X%, YX) =MZ(X%,Y%) OR 16:NE 
xT 5 

1050 PROCCAGES (4, 5x%, SY”) 

1060 PRINTTAB(O,30)"Press any key t 
© continue”: A=GET 

1070 PROCMAP (SX%,SY%) 

1080 ENDPROC 

1090 

1100 

1110 

1120 


Maze creation subroutine 


User move subroutine 


DEF PROCMOVE 

1130 #FX15 

1140 REPEATAS=INKEY$ (0) : PRINTTAB (35 
,0)§120-(TIME DIV100)" ~ 

1150 IF FNMAZE(X%,Y%) AND 32 SOUN 
DRND (3), 2,0, 20 

1160  UNTILTIME>12000 OR AB<>"": IF 
TIME>12000 PROCTIMOUT 


1170 IFA®="T" PROCFORWARD 
1180 IFAS="K" D=D+i: IF D>3 D=D-4 
1190 IFAS="B" PROCBLAST!:PROCCAGES (1 


oX%, VI 

1200 IFAS="J" 

1210 IFAas="Mm" 

1220 IFAS="H" 

1230 IFASs="C" 
R 64 

1240 ENDPROC 

1250 DEF PROCFORWARD 

1260 IF FNMAZE(X%,Y%) AND 2*D PRINT 
“You hit the wall!!“:SOUNDO, -15,6, 10 
: FORAZ=O0TO5000: NEXT: ENDPROC : 

1270 IF FNMAZE(X%,Y%) AND 32 PRINT” 
Ha Ha.. You are trapped. ":EFLXZ=TRUE: 
ENNPROC 

1260 XZ=XZ4XD%(D) : YZ=VZ%4YD%(D) IF X 
%=0UTZ% AND Y%=10 PROCESCAPE 

1290 IF (FNMAZE(X%,Y%) AND 16)<>0 SO 


D=D-1:IF D<O D=D+4 
D=(D+2) MOD4 

PROCMAP (X7%, Y%) 

MZ (XZ, YAD=MZ (XZ, VA) O 
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Orbit 


A brave attempt by Michael Griffin to 
duplicate the programs of Nasa on a micro 
results in a game which is great fun to play. 
Orbit is set up to emulate the docking 
operation with a station in a decaying cir- 
cular orbit around the sun. 

To be in a decaying orbit involves a loss 
of energy from the craft. The loss can be 
very slow, as in tidal drag, or more rapid 
through hitting the increasingly less 
tenuous atmosphere. Ignoring tidal forces 
as minimal in this case, the station must be 
horrifyingly close to the surface of the sun 


UND1, 1, 100, 20: SOUND2, 1, 100, 20: SOUNDS 

1, 100, 209% (0%, YZ) =M% (X%, 2%) AND NO 

T 16:G%=G%+1: IFGZMOD2=1 BLZ=BL%+1 
1300 ENDPROC 


1310 

1320 Map drawing routine 

1330 

1340 DEF PROCMAP (X,Y) :LOCALX%,Y%,A% 


» BX 

1350 CLS:PRINT”Here is a map:":S%=— 
32: FORAZ=O0T09: FORBX=O0T09 

1360 XZ=A%#64—-320: V.=BL8—-644328 

1370 IFMZ%(A%, BY) AND 1 MOVEX2-S 
hy V%-SZ: DRAWX 487%, YZ-S7 


1380 IFMNZ(AZ%Z,BZ) AND 2 MOVEX?-S 
Lh, V%-SZ: DRAWX%—-S7., VX*S7 
1390 IFM%(A%, BZ) AND 4 MOVEXZ+S 


hy V%AS7Z: DRAWKXY-S7, VL*SZ 

1400 IFM%(A%,B%) AND 
%ey VL*S7Z2 DRAWXZ+S%, YA-S% 

1410 IFAZ=X AND B2Z=V VDUS: MOVEX 
%-16,Y%416: PRINT" *": VDU4e '&FEOO=&102 
70A 

1420 IFMZ(AZ,B%) AND 64 GCOLO,2 
2 MOVEX%-S%, ¥%-S%: DRAWX7%+S%, Y7+S%: MOV 
EXZ+S2Z, ¥%.-S%: DRAWX~-S%, Y7+S%: GCOLO,S 

1430 IFM%(AZ,B%) AND 16 S2%=S% 
DIV 4:GCOLO, 2: MOVEX%-S2%, Y4-S2%: MOVE 
X%*S27, YX-S2%: PLOTS, X%4+S2%, VR*SZ27:M 
OVEX%-S2%, VY%+S2%: PLOTBS, X%-S2%, VA-S2 
%:GCOLO,3 

1440 IFMZ(A%,B%) AND 32 GCOLO,1 
:S2%=S72#. 8: MOVEX%-S2%, Y%-S2%: DRAWX%+ 
S2%, Y7.-S27%: DRAWX7.4+S27, ¥%+S27,: DRAWX%— 
S22, Y%4*S2%= DRAWXZ-S27, Yx-S2%: GCOLO, S 

1450 #FX15 

1460 NEXT: NEXT: PRINTTAB(O, 30) "P 
ress any key to continue. ":A=GET: END 
PROC 

1470 

1480 Game ends 

1490 

1500 DEF PROCESCAPE: T=TIME DIV100 

1510 CLS: SOUNDO,-15, 7,50: FORB%Z=0TOS 
: FORAZ=OTOZS5STEPS: SOUND! , 0, A%,O: NEX 
T: NEXT 

1520 PRINT"Well done! 
ped from the"’ “maze. " 

1530 PRINT"You got out in "373" sec 
onds,"’" with "3G%3" gold bars." 

1540 #FxX1i5 

1550 #FX12 6 

1560 #FX11 30 

1570 #FX4 

1580 IF T<ST% OR GZ>MBX INPUT’ "Plea 
se enter your name "N® 

1590 IF T<ST% ST$=NS:STZ=T 

1600 IF GZ>MB% MBS=N$;: MBX~=G6% 

1610 PRINT’’ “Most bars by "MBS" ("5 
MB%;”" bars)"’’ "Shortest time by "STS 
" (°53S7T%3" seconds)” 

1620 EFL%=TRUE: ENDPROC 

1630 DEFPROCTINOUT: CLS: FORS“Z=46TOI5S 
TEPS: FORAZ=255 TOOSTEP-S% 


8 MOVEX2%+S 


You have esca 


1640 SOUND! ,-15,A%, } 
1650 SOUND2,-15,A%, 1 
1660 SOUNDS, -15,A%, 1: NEXT: NEXT: 


PRINT"You ran out of time." 

1670 EFL%=TRUE : ENDPROC 

1680 DEF PROCINSTS 

1690 CLS:PRINT"#e# 3D Maze (C) Andy 
Armstrong 1982 ###” 

1700 PRINTSTRINGS(39,"_")°’ "You are 
stuck in a maze, the exit of"’ “whic 
h is a red panel in the wall."’" You 

have two minutes to find this and”’ 
“escape.”’’” Your controls are: *TAB( 
20,10)"I"TAB(19, £1) "3 K"TAB(20, 12)" 

1710 PRINT’’"Hielp =: ae 
“Bilast: Blast a wall 
-"""Clrass: Mark cell 


Look at map. 
(3 shots only? 
with a cross." 


Open file : BBC 


for friction to be slowing it up. At any 
acceptable distance the station just 
revolves in identical orbits without decay. 

Another unusual feature arises from the | 
orbits being circular. Before Kepler, the 
whole of astronomy was based on circles, 


| and very complicated it became too. 


Kepler’s great simplification was to say 
that for a given average orbit radius the 
circle is but one possibility out of an 
infinite number of elliptical orbits, and as 

such a special case. 
Using the generalised elliptical orbit it 
(continued on next page) 


1720 PRINT’ ’ "GOOD LUCK" 
1730 ENDPROC 

1740 
1750 
1760 
1770 


Special effects 


DEF PROCGOL D_BAR(SIZE)=GCOLO,2 

1780 IF SIZE<10 ENDPROC 

1790 $17=SIZE#1.7:HZ=SIZE/5: DZ=SIZE 
410: WZ=SIZE/2: BWY=SIZE/2.2 

1800 MOVE-W%,—-S1%: MOVE-W%, -—S1%+H2Z:P 
LOT@S, W%, -S1%+H% 

1810 MOVEW%, -S1%: PLOT8S, -W%, -S1% 

1820 MOVE-W%, -S1%+H%: MOVEWZ, —S1%+H% 
:PLOT85, BW, —S1%+HZ+D% 

1830 MOVE~-BW7, —S1%4H%+D%: PLOT8S, -WZ 
»-S1%4H% 

1840 GCOLO, 0: MOVE-WZ, -S1%+HZ: DRAWWY 
»-S1Z+H% 

1850 GCOLO, 3: ENDPROC 

1860 DEF PROCBLAST 

1870 IF (X%=9 AND D=1)0R(XZ%Z=0 AND D 
=3)OR(Y%=0 AND D=0)OR(YZ=9 AND D=2) 
ENDPROC 

1880 BL%=BL%-1: IFBL“Z<OENDPROC 

1890 SOUNDO, -15, 7,5: FORAZ=255T0160S 
TEP-12SOUND1,0,A%,0:NEXT 

1900 MZ(X%, Y%) =MZ~(X%,Y%) AND NOT (2 
“D) 

1910 MZ(XZ%*#XD%(D) , YA*#YDZ(D) D=MZ (X%+ 
XDZ(D), ¥YZ#YDZ(D)) AND NOT ((27((D+2) 
MOD4) )ORS2) 

1920 ENDPROC 

1930 DEF PROCGATE (SIZE) :LOCALX% 

1940 S1%4=SIZE#2 

1950 GCGLO,1 

1960 FORX%=-S1% TO Si% STEP SIZE/2. 
2: MOVEXZ, YA-S1%: DRAWX%, YZ4+S17%5MOVEY 
-S1%, X%: DRAWY%.4S1%, XZ: NEXT 

1970 GCOLO, 3: ENDPROC 

1980 DEF PROCCAGES(N,UX,UY?) 

1990 LOCALX%,Y%, AZ 

2000 FORAZ=1 TON: REPEAT XZ=RND (8) : YZ= 
RND(8) : UNTIL XZ%< >UX OR Y7Z< UY: XIX, Y 
ZY =M%(X%,Y%) OR 32: NEXT: ENDPROC 

2010 DEF PROCSIDEGATE (SIDES, SIZE) 

2020 IF S<10 ENDPROC 

2030 LOCALST%,S1%,ST%, GRA 

2040 GCOLO,1 

2050 IFSIDE$="L" STZ=-1 ELSE ST%=1 

2060 S1Z=SIZE#2#ST%: S2x%=SIZE*ST% 

2070 FORGR“=S1%TOS2~STEPSGN (82%-S1% 
)}#(S1ZE/8. 8) : MOVEGRY, —GR%: DRAWGR~, GR 
%: NEXT 

2080 FORGRZ=S1%TO-S1ZSTEP SGN(-S1%) 
*(SIZE/2.2) 

2090 MOVES 1%, GR%: DRAWS27,GR% DIV 
2: NEXT: GCOLO, 3: ENDPROC 


Relocation routine. 


>WIDTHS6 
>LISTOL 
>REM TO SHIFT DOS-LOADED PROGS 
>REM TO CASSETTE-BASED ~E0O 
>REM WHEN THEY WON’T OTHERWISE 
>REM FIT INTO MEMORY 
>LOAD" SHIFT” 
> 
>LIST 

10 #KEY O FORAZ=81900TOTOP STEP4: 
1 (AZ-&BOO) =! (AZ) = NEXTAX%: PAGE=&E00; MO 
LDin 

15 #kKEY 1 FORAZ=TOP TO xEQOSTEP-4 
: ! (AZ*8&BOO) =! (AZ): NEXTAZ: PAGE=&1900; 
MOLD:M 

20 END 
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SSS! 
Sie 


(continued from previous page) 


became possible to describe the solar 
system as a simple series of elliptical orbits 
about the central sun, complicated only by 
moons and the interaction between planets 
themselves. The process of reorienting 
astronomy was completed by Newton 
when he gave the subject a mathematical 
basis which enabled predictions to be made. 

Now, anyone who has a shot at 
incorporating that lot has my sympathy, 
though I should be fascinated to see the 


| result. | doubt, however, whether the lack 


of agreement between Orbit and Nasa’s 
version of reality makes it any less exciting 
to play. 


Seaspray 
A program from C Galbraith of 


| Kilmarnock shows the effect of the white- 


noise generator. He suggests it might 
remind you of breakers in a cove. The 
listing demonstrates the extent to which 
the Sound and Envelope commands in 


| BBC Basic allow an exact specification to 


be made of what, in previous levels of 
Basic, would have taken a lot more 


ORBIT 


MODE7 
VDUGS1:PRINT“ORBIT-INSTRUCTION 


VDU&S2:PRINT"“YOU MUST DOCK WIT 
H THE SPACE STATION": VDU&82:PRINT“IN 
THE SHORTEST POSSIBLE TIME"' 
40 VDU&B3:PRINT“W MOVES YOUR ORBI 
T OUTWARDS"! 
50 VOUSB4:PRINT"X MOVES YOUR ORBI 
T INWARDS“''!! 
60 VDUS86:PRINT"PRESS ANY KEY TO 
START“ 
70 AS=GETS 
8U MODE1 
90 O=0:P=RND( 180) 
100 voUu23 ,224,32+16+8+4,1648,255-6 
5,255,255 ,255-65 ,16+8, 324164844 
110 VdU23,245,84+16,4484+16432,255-1 
29,255,255,255,255-129,255-68 
120 v0Uu19,3,1,U,0,0 
130 GCOL1,2 
140 FOR AX=1T0100 
PLOT 69,RND(128U),RND (1024) 


16U NEXT 

170 PROCCIRCLE(640,512,50) 

180 TIME=0 

190 X%=640-RND (1280) 2 ¥%=512-RND (1B 
24) 

2U0 SXZ=640-RND (1280): SYX%=512-RNDC 


ZS=FNDISTCZ2%) 
SZZ=FNSOIST(SZ%) 
IF $Z%<50 THEN MODE4:PRINT"“YOU 
LOST, THE SATELLITE FELL INTO THE S 
UN": REPEAT:IUNTIL INKEY(-99) : RUN 
240 IF 2%<70 THEN SOUNDO,-15,5,50: 
MODE4S:PRINT“YOU LOSE,YOUR SHIP FELL 
INTO THE SUN“: REPEAT: UNTIL INKEY(-99 
)sRUN 
250 IF 
SXX“KAC5 


(X%=SX%<5 AND YX-SYX<5)AND( 
AND SY%-Y%<5) THEN MODE4:PR 
INT"WELL DONE,YOU RESCUED THE SATELL 
ITE WITH A TIME OF "; TIME/100:REPEAT 
TUNTIL INKEY(-99) RUN 
260 vous 
GCOL2,2 
MOVE X%4#640,Y%4512:PRINTCHRS (2 


MOVE SX%4640,SY%#512:PRINTCHRS 


6COL1,1 
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program, incorporating areas of machine | 
code. The missing code is embodied in the 
sound-genérating hardware, with its own 
microprogram. If you cannot accept the 
limitations which allow this program to be 
written there is nothing to stop you from 
going back to square one and 
programming from scratch. 

Line 80 is misleading in that it does not 
mean what it might appear to; 

65 or 70 

has a single value to Basic of 71, being an 
Oring of the bits in the two binary numbers 
100001 and 100111. Hence only one time 
in 98 will be selected, not two. 


Saucy 

This program from Jennie Page of 
Lathom near Ormskirk generates a 
graphics screen on which a sauce bottle is 
seen to fill with sauce. A message then 
appears, and on pressing a key or after a 
set pause the bottle suddenly empties and 
the cycle recommences. The listing dem- 
onstrates the use of Colour, GCol, Move 
and Draw in several variations and 
provides a useful introduction from which 
beginners may benefit. 


Seaspray 
10 ENVELOPE1,3,0,-2,-1,2,2,30,50, 
-1,712,-2,126,126 
20 REPEAT 
30 D=RND(3)+3 
40 FORC=1T028 
50 READB 
60 FORA=1T04 
70 SOUNDO,-B,D,1 
80 IFRND(98)=(65 OR 71) THENSOUND1 
,1,200,7 
90 NEXT 
100 NEXT 
110 RESTORE 
120 UNTIL FALSE 


PROCNOVE 
PROCSMOVE 
MOVE X%4640,Y%+512:PRINTCHRS(2 


MOVE SXX%4+640,SYX*512:PRINTCHRS 


GOTO210 

END 

DEFPROCCIRCLE(X,Y,R) 

LOCAL XI,YI 

FOR XI1=X-k TO X+R STEP 4 
YI=SQR(R#R-(X-XI) “2) 

MOVE XI,Y-YI 

DRAW X1,Y+Y1 

NEXT 

ENDPROC 
DEFFNDIST(ZX)=SQR(XK"24Y% 2) 
DEFFNSDIST(SZ%)*SQR(SKX"24SY%~ 


DEFPROCMOVE 
AS=INKEYS (0) 
#FX15,0 

560 1F AS="W" THEN 2%=2%+10: SOUNDO 
p= t0pen 

570 IF AS="X" THEN 2%=2%-10:SOUNDO 
,710,4,1 

580 X%Z=SINCO) #2% 

59U Y%=COS(O) #2% 

000 IF 0=180 THEN O=U 

O10 0=0+( (648000) /(2*P1*2%) ~2) 

oZU ENDPROC 

630 DEFPROCSMOVE 

O40 SXZ=SIN(P) *$2% 

650 SYX=COS(P) #*SZ% 

60 IF P=18U0 THEN P=U 

©7U P=P+((6480UU) /(2*P1*#SZ%) “2) 

680 ENDPROC 


Open file : 


050 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
day?" 
660 
870 
880 
3890 


“DRAW 


REM 
REM 


* Saucy 
* 
REM ® 
1 
R 


J Page 
1983 


by 
(ce) 
MODE 
coLouU 
cLs 
coLouR O 
eco. 0,0 
Move 500,100 
DRAW 400,100 
DRAW 400,400 
DRAW 500,700 
DRAW 500,800 
DRAW 600,800 
DRAW 600,700 
DRAW 700,400 
DRAW 700,100 
500,10U 
GCoL U,1 

FOR X=404 TO 
MOVE X,104 
DRAW X,400 
NEXT X 

y=700 

x=504 

REPEAT 

MOVE X,Y-400 
DRAW X,Y 
X=X41 

UNTIL X=600 
x=405 

GCOL 0,1 
Y=395 

2=401 

REPEAT 

MOVE X,Y 
DRAW X,Z 
X=X+1 

2=24+3 

UNTIL 22695 
X=X496 

Z=7-5 

REPEAT 

MOVE X,Z 
DRAW X,Y 
X=X41 

2=2-3 

UNTIL X>695 
GCOL U,3 
x=450 
REPEAT 

MOVE xX,150 
DRAW X,350 
X=X+1 

UNTIL X>650 
GCOL 0,3 
x=500 

y=350 

REPEAT 

MOVE X,Y 
DRAW X,Y+5U 
X=X+1 

UNTIL X=600 
X=475 

y=375 

z=400 

REPEAT 

MOVE X,Y 
ORAW X,Z 
K=X+1 

Y=Y-1 

UNTIL Y=350 
X=625 

Y=375 

REPEAT 

MOVE X,Y 
DRAW X,2 
X=xX-1 

Y=yY-1 

UNTIL Y=350 
GCOL 0,0 

vou 5 . 
MOVE 475,335 
PRINT"HEINZ” 
MOVE 100,900 
PRINT“Are you feeling saucy to 
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VOU 4 

AS=INKEYS (1000) 

ces 

REM **#* Add Line 900 to keep r 


epeating the program *«* 


900 


GOTO 70 
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BBC™==" 


B aheal Tw < vee 
Tl Sp ok ee 


J) iv ; Ba 


BS | SSS 6 Ss es SSS eee 


BACK UP VISICALC 
AND ALL YOUR VISIS 
QUICKLY AND SIMPLY 


Copy II Plus is a versatile software back-up system, capable of 
backing up all visis, as well as most other protected software. COPY || PLUS 


Its simple — menu driven for ease of use with full instructions on 
backirig up dozens of popular programs. 
Its comprehensive — it includes all the file handling and DOS utilities 
Copy II Plus — only £35 + v.at. RIC|H/ AIR! 
Send cash with order, or quote your Access or Diners card number to: S|OIF TIWIAIRIE 
Orchard Software, 17, Wigmore Street, London W.1. Telephone 01-580-5816. Dealer enquirles welcome. 


FLOPPY DISC DRIVES 


Its fast — only 45 seconds for Fast Copy, less than three minutes for 
Its priced right — at around half the cost of similar competing 
* Superbrain * Apple * Dragon * BBC Micro * Acorn * Atom * Video Genie * TRS 80 * § 100 * 


Bit Copy. 
products. COl Y 
* Cromemco * Nascom * Torch * 


The Tandon professional range of 5%” 
and 8” disc drives complete with cabinet 
and power supply, plus support and 
backup from Europe’s largest distributor 
of disc technology. 


5%” Drives 
Single Drive Dual Drive 
Capacity Capacity 
SS SD 250Kb 500Kb 
DS SD 500Kb 1000Kb 
SS DD 500Kb 1000Kb 


DS DD 1000Kb 2000Kb 


8” Drives 
SS DD 800Kb 1600Kb 
DS DD 1600Kb 3200Kb 


SO MUCH SPACE, WE'RE OUT OF THIS WORLD YY Wf. YY G , 


HAL Computers Limited Vy 
Invincible Road, Farnborough Vy Gy 
Hampshire, GU14 7QU YY, if, 
Telephone (0252) 517171, Telex 858404 ie /4y fs ‘Gabh li / J, 
Order by phone or by post with Access. 

COMPUTERS LIMITED 


@ Circle No. 187 
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EPSON HX-20 


Morse code 


IF YOU THOUGHT that Morse code went out 
with the Boy’s Own Paper you may be 
right. Yet it lives on in several dem- 
onstration routines for micros — and now 
M J Bates of Chelmsford, Essex has written 
one for the Epson portable. 

Now you can send Morse messages while 
you are in the bath. 


Morse code. 


19 REM TAPCNT=328 
2@ CLS 

3@ DIM ACze> 

40 FOR I=1 TO 26 
5@ READ ACT) 
6@ NEXT I 

7@ INPLIT?CE 
36 IF C$="" THEN STOP 

96 J=1 

1486 AF=MIDFCC$,J,15 

116 IF As="" THEN GOTO 7? 
8 
120 
za 
138 
148 
159 
168 
a) 


IF Ag="_" THEN GOTO 


A=ASC CAS) 
A=A-64 

A=ACAD 
AS=STRECAD 
ES=LEFTS$CAt: 2) 


is6 FOR I=2 TO 5 


194 BS=MIDFCA$, 1,15 

286 IF B$="2" THEN SQUND 
25:1 

21@ IF B#="1" THEN SOUND 
25,3 

22@ IF Bf="" THEN GOTO 2 

38 

228 SQUHD @ 

24a HEXT I 

256 SOUND @,2 

269 J=JI+1 . 

278 GOTO 166 

238 SOUND 6.5 

294 GOTO 268 

304 DATA 21:1222,1212:12 

2,2, 2212,112, 2222: 22,211 
2121,2122,11,12.111,2112 
21121; 212) 222, 12221, 2221 
ptbdes W22Z lod Zp? 
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SHARP MZ-80K 


Road Runner 


WE ARE regular readers of Practical 
Computing but have found few programs 
for the Sharp MZ-80K. So write John 
Bethell and Charles Henderson of 
Edinburgh, who remedied the situation by 
writing one. 

Road Runner is an original game written 
in disc Basic. it will run on any Sharp 
MZ-80K and uses about 8K of memory. It 
could be converted for other computers. 

The object is to steer your road runner 


along an endless track, avoiding deadly 


Road Runner. 
RE Beka Accteste teat ob ott AS 
REM ROAD RUNNER tts 
RE MMactoes By ee 
RE Mtokack ARE 
RENM+aee J. Bethel] ae 
REM CoHendersonm teks 
FRE MY kkk a teeta aks deob dootatokte a ok arth 
CLR 
oC=8 
PRINT"S" 
FORX=OTO79: SET, G: SETX, 49: HEXTX 
FORY'=@TO49: SETG, V3 SET79. V2 NEXTY 
CURSOR? ,12 
PRINT’DO YOU WISH INSTRUCTIONS” 
PRINT “S8ecceseunsenacascy“N>" 
TENFO6 
? MUSIC’ DSBFREES "CWDS PREOE G6" 
GETAS? 
IFASS="¥" THENZS 
IFAS#="N"THENS? 
GOTOIS 
REMN+4 T NSTRUCT TONS +44 
PRINT°G" 
PRINT “SEs INSTRUCTIONS" 
PRIN ————__——" 


Ke POOH bun 


ere 


PRINT“S8E8TO MOVE YOURSELF ¢("3CHR#(99>%"> USE :" 


CURSOR? »9 

PRINT"At¢ 2+ "3CHRECI9D5" 2C 29D" 

we VOU ARE A ROQD-RUNNER BEING 

PRINT 

PRIMT: PRINT 

PRINT: PRINT “PROBLEMS. YOU HAVE 

PRINT: FRINT “AVOIDING 

PRINT" SBESESSSSSccePRess ANY KEY 
6 Se en ae 

Af=" RM iCs15:F=53267: J=202 
3 PRINT" SEEESESEEEBROAD- RUNNER” 


"HIMs 


PRINT "Deeenesscarscs————" 
PRINT"SSESFRESS ANY KEY TO START" 


PRINT" 2" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 
5 FRINT" 
PRINT” 
3 PRINT" 
PRINT" 
PRINT" 
PRINT" 
PRINT" 


TENFOS 
FORWE=17T0106: NEXTWE MUSIC "BIROE1" 
GE THAS: IFHAS=""THENSS 
PRINT"G" 
REM+4+MAIN ROUT INE #4 
FORG=1TO3G: FRINTTABCC 3 AF? HEXTO 
TI#="@9R0018" 
B=INT¢CS#RHO¢ 1941) 
L=INT(204RND¢ 19419 
IFE=1THENC=C-1 
TFC=1 THENGUTOS? 
IFC=2THENGOTO2& 
IFB=1THENASS" 
IFE=2THENC=C+ 1 

¢ IFC=3ZTHENGOTOSS 
IFC=31 THENGOTO96 

59 IFB=2THENAS=""% 

@ IFB=3THENC=C 
IFE=3THENAS=" 9 

= FOKEF. J 

3 GETRE 
IFRS="2" THENGOSUBS 1 
IFR#="C"THENGOSUES2 
IFR#="A" THENGOSUBIS 
IFR¢="0" THENGOSUBS4 
IFL=1QTHENGOTO 120 

9 IFL=14THENGOSLIBI 21 
IFL=? THENG03UB1 23 
PRINTTABCC)3 AF 
K=PEEK CF) 


"A HUNGERY COVOTE.VYOU CAN EASILY QUT-RUN" 
SO THIS IS THE LEAST OF YOUR " 


SNAKESC "3 CHR#(185)3">, OR YOU WILL CRASH." 


Opn ile 


snakes basking on the road. If you leave the 

track you die instantly. Fuller instructions 

are included in the game. 

Lines 1-20. Title, ask 
instructions. 

Lines 20-36. Display instructions 

Lines 37. A$ is part of the road; C is the 
distance of the road from the left-hand 
side; F is the screen location of the road 
runner; J is the display code for the road | 
runner 

Lines 38-55. Display a comical picture of a 
road runner 

Lines 56-94. Main routine 

Line 59. Sets timer at 0 

Lines 98-119. Display score 

Lines 120-124. Display random snake ahd 
house 


if you want 


CHASED BY 


TO STAY ON THE TRACK” 


(continued on page 160) 
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Everything for the Acorn and BBC microcomputer user. 


ACORN USER EXHIBITION 


Cunacd International Hotel 220 nec ses 


w 


The Acorn User Exhibition at the Admission charges: Adults £2 per 
unard, Hammersmith will house the ticket, Children £1 per ticket. 
iargest display of Acorn products ever We have arranged for nearly every 
assembled under one roof. It will be four exhibitor to redeem the cost of your ticket 
days of non-stop entertainment and when you buy something from their stand. 
education for parents and children alike. Group rates: 10% discount for parties 
The new Electron, the second of 10 or more. 
processors for the BBC micro, the BBC Buses: Frequent services from central 
Buggy, all the new software and hardware —_ London. 
will be on show. There'll be competitions, Tubes: Hammersmith Broadway — 
prizes, Acorn experts to answer your Metropolitan, District and Piccadilly lines. 
technical questions, demonstrations and Car Parking: Several car parks in the 
lots and lots of bargains. immediate area. 
If you are an Acorn owner, or just For details of exhibition stands and 
; thinking about being one, you can't afford advance ticket sales contact Computer 
3S», tO miss it. Marketplace Ltd, 20 Orange Street, 
age Opening hours: August 25th-27th, London WC2H 7ED. Tel: 01-930 1612. 


.. ADVANCE BOOKING COUPON Miss the queue—buy your tickets in advance. 
“we Computer Marketplace Ltd, 20 Orange Street, London WC2H 7ED. 


Childrens tickets at ell 


4 Ay a> Please send___—__— Adult tickets at £2 
AT 


= | enclose a cheque/postal order value £____ payable to Computer Marketplace a 
Lo 
~. | Name l 
| Address— 


® Circle No. 188 


APPLE I & Te COMPATIBLE DRIVES 


The quality of a drive from Tandon — 
the experience, technical support and 
manufacturing skill of HAL Computers 
combine to give the best in Apple I! 
compatible packaged drives. Single and 
dual units with capacities up to 3.2 Mb, 
full one year warranty, fully plug 
compatible with Apple I, and Ile. 


8” FROM £931 TO £1426 


Phone us now on 0252 517171 for w 
full details. ——_ 


SO MUCH SPACE, WE’RE OUT OF THIS WORLD Yy ‘ff CY Yr 


eae tet a, G4 U4, G : 
races ; Wf YZ Gy. A, Yul 
Order by phone or by post with Access. COMPUTERS LIMITED 


®@ Circle No. 189 
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LYNX 


Recovering programs 


CONTRARY to what the manual states, it is 
possible to recover Basic programs on the 
Lynx after typing New, writes Chris 
Cytera of Reading, Berkshire. All that is 

required is a machine-code program which | 
| removes a marker from the Basic text 
space and sets up a relevant pointer in the 
system RAM. 

When you type New the computer 
inserts an End of Text marker right at the 
beginning of the Basic text space. The 
| marker is the byte 80 hex, and replaces the 
exponent of the very first line number of 
the program present. A pointer at 
locations 6IFC and 61FD, which points to 
the end of the program, is then reset to 
point to the beginning of the Basic text 
area. Fortunately, the contents of memory 
are not destroyed. 

In order to recover the program that has 
been Newed, the first step is to replace the 
exponent of the first line number, 
removing the End of Text: marker. As it is 
not possible to know the exponent value 
prior to when New was typed, a value of | 
CO is assumed, which multiplies the | 
mantissa by 10° or |. This means that the 
first line number may be altered. 

As Basic normally starts at 694D, the 
statement 


POKE &694D, &CO 
will appear to recover Basic programs. | 
Unfortunately this does not set up the 
pointer to the end of the program, which 


must be done if it is to be edited or if it uses 
arrays. 

At this point the machine-code routine | 
searches through the program for the old | 


(continued from page 158) 


IFK=3ZTHEN66 
IFK=JTHEN6@ 

IFK< S8THENGOTO96 
GaTOEG 

C=C+2:G0T06a 
C=C+1:GOTO66 

C=C-2: GOTO6S 
C=C-1:G0TO6S 

F=F-1: RETURN 

F=F+1: RETURN 

F=F-2: RETURN 

F=F+2: RETURN 
REM#*CRASH ROUT INE 
POKEF » 157: FORDF=1TOS&0: NEXTDF 


Recovering programs. 
6343H 
6347H 
634BH 
634DH 
6358H 


2A FA 61 
36 a2 C@ 
QB 

88 


LO 
LO 
LD 


1X, (61F AH) 
(1X+@8H) ,CGH 
B, @@H 

A, C1X+8@H) 
88H 

2,635BH 
C,C1X+05H) 
IX,BC 

634DH 
(61FCH), IX 


6352H 
6354H 
6357H 
6353H 
635BH 
635FH 


22 FC 61 


End of Text marker, which is still present. 
When it is found, its location is put into 
locations 61F and 61FD. 

To type in the program, enter the 
monitor and use M6343. This address is 
actually within the cassette file name 
buffer. The machine code will be safe in 
this area, provided that file names are 
restricted to 51 characters in length. 

When the hexadecimal code has been 
entered, go back to Basic and type in a 


program. Enter New to delete it. Now for | 


the crunch: execute the machine code with 


Call &6343. The Basic program should be | 


recovered, possibly with the first line 
number altered. 

When you are satisfied that the machine 
code is working correctly, save it through 
the monitor with 

D 6343 635F 6343 ’OLD’ 
Old is the file name | have used for reasons 
of familiarity with two other well-known 
computers. 


Whenever you lose a Basic program by | 
typing New, or by resetting the Lynx it can | 


be recovered by MLoad ’Old’. The Z-80 
Reset pin is available on the socket 
labelled Interface. The machine code will 
execute automatically when it is loaded. If 
it is already in memory, then just Call 
&6343. 


NUS IC“ A@DADADADAEBEBEEEADADABC " : FORTY=1TOSG0: NEXTTY 


PRINT"G" 

FORRT=1T04 

USR¢(68) 

REteeDISPLAY SCORE + 


PRINT" DSSes8288ce8SeseS22VOU HAVE CRASHED 


FORVU=1T01 88: HEATYU: USRC71> 
PRINT" Hocseieungsesgcetgses 
FORNU= 170190: NEXTYU: NEXTRT 


” 


PRINT" O8882888esvoul LASTED FOR "3 UALCTI#)3" SECONDS” 


PRINT" SSSEHIGH SCORE"; 


IF _UALCTI4> 2DCTHENDC=VAL ¢( TI$): TEMFO?: GOTO110 


GOTO111 


MUSIC" DSLR G7 RO G7RE GSAS BCD PROD 7RGO7B?": GOTOLIS 


PRINTDC 
GOTOMS 
PEINTDC 


PRINT" S8EevOU HAVE BEATEN THE HIGH SCORE” 


5 FRINT"S@eedQ YOU WISH ANOTHER GAME ?" 


GETAS# 

IFAS#="V"THEH3? 

IFAS#="N" THENPRINT"E": END 
GOTO11¢ 


PRINT TAE(C)3 MIDS CAS, 1,493 CHREC 105); MIDFC AS. 6,83: G0T0R2 
POKES 4 206+C + 14+B, 56: POKES4209+C+10+B; 51 
POKES4 168+C+10+B, 167: POKES41694C+10+E, 150: RETURN 


POKES 4248+C-2-B, 58: POKES4 263+C-2 -E.51 


POKES4168+C-2 -B,167:POKES4169+C-2 -B, 166: RETURN 
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BASIC ROUTINE 


Mouse maze 
THIS MBASIC PROGRAM was inspired by the 
article on the direction-finding mouse by 
Roy Sayers in the October 1982 issue. It 
will run on any system that supports a 24 by 
80 screen and an addressable cursor. 

The program has three phases.’ First it 
builds a random maze of 20 columns by 10 
rows. This is a ‘‘perfect’’ maze, in that there 


is only one shortest route, and both a left- | 


hand wall follower and a right-hand wall 
follower will eventually reach the exit, 
having covered the whole maze between 
them. The program then solves the maze, 
using Roy Sayers’ algorithm. Finally, the 
Operator is invited to have a go at solving 
the maze. The operator has the same 
information as the mouse: the current 


square, the route followed so far and the | 


position of the exit. 

Two ‘‘bugs’’ remain in the algorithm. 
The mouse has no way of detecting that it 
has isolated a portion of the maze and need 
not investigate it. Assuming that the entry is 
at the top and the exit at the bottom, if the 
mouse enters the maze and eventually runs 
into the left wall then all turns to the left can 
now be eliminated. The exit must be to the 
right of and below the path. Adding this 
intelligence would make a _ significant 
contribution to the speed of the solution. 

Secondly, the mouse will oscillate back 
and forth along a track that represents an 
equidistant path from the exit whenever 
there is unexplored territory at both ends of 
the path. As soon as all territory at one end 
of the path has been explored then the 
whole path will be closed off. Until this 
happens a considerable amount of time is 
wasted in back-tracking. Humans have an 
advantage in this situation, as they tend to 
explore a path to its end before 


| backtracking, even if it appears to be 


leading away from the exit. Comments on 
both these failings are included in the 
description, so the hardy might like to 
attempt to improve the algorithm. 

Line numbering is in steps of 10 so the 
Auto command can be used. Names have 
generally been kept to.one letter to facilitate 
conversions to other Basics, but some 
special functions may have to be recoded. 
The code is fully compatible with the 
Microsoft Basic compiler. 

Lines 1-90. Initialise. CHR$(26) is the Clear 

Screen command. Line 50 Is one way of 

generating the Randomise function 


| Lines 100-110. Select a starting square and 


draw it 

Lines 120-220. Select a search direction for 
expanding the maze, and search for a 
frontier cell, — 1 

Lines 230-270. Search for any remaining 
frontier cells and 120 to 220 until none left 


| Lines 280-330. Select entry and exit points 


and redraw appropriate cells ; 
Lines 340-380. Copy the maze into the 
mouse’s private array, then place him at 
the entry 
Lines 390-420. Calculate the distances to 
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the exit of each cell adjacent to the | 
Current one 

Lines 430-510. Any adjacent square that is 
not accessible from the current square 
gets a distance value of 99. The last 
square visited gets a distance value of 50, 
to discourage back-tracking 

Lines 520-540. If there is only one exit from 
this cell set the V flag so it can be sealed 
off as a dead end 

Lines 550-590. Select shortest path and 
pass the direction code to the update 
routine. This is the part to change if the 
simple shortest-straight-line algorithm is 
to be improved on 

Lines 600-630. Check if you have escaped 
the maze 

Lines 640-650. Delay a little then if you do 


you want to search the array for 
“encircled” cells which need not be 
examined by the mouse you would do so 
here 

Lines 660-680. Close off the entry into the 
path from which you just moved. The V 
flag indicates that it is a dead end. If you 
are working back along acorridor that has 
been fully explored then the whole 
corridor will be closed behind you until 
you reach a cell which has more than one 
choice 

Lines 690-890. A subroutine used in maze 
building. Examine a random cell adjacent 
to the selected frontier cell; if it is a maze 
cell blow the wall away. Keep picking 
directions until you find one. The rule for 
setting up the maze and generating 


Open file==" 


Lines 900-980. Clear the screen, display 
instructions, display the mouse at the 
entry point and wait for input 

LInes 990-1030. Accept commands. Move 
the mouse and display its cell until it 
exits 

Lines 1040-1100. Display message and | 
repeat or exit 

Lines 1110-1200. Subroutine to create 
frontier cells around a maze cell. 

Lines 1210-1330. Print the cell at maze 
position !, J. The routine uses the vertical 
bar, but a capital | works nearly as well 

Lines 1340-1350. Print I$ at screen row Rand 
screen column S. This subroutine and 
CLS$ should be the only machine- 
dependent parts of the code 

Lines 1360-1550. Subroutine to display the 


frontier cells means that it must be 
adjacent to a maze cell 


not want to update the mouse’s private 
array go back to select the next move. If 


move option, reposition the mouse and 
count the number of moves Q 


Mouse maze. 


REM MAZE 

DEFINT A-Z:WIDTH 255 

CLS$=CHRS (26) 

PRINT CLSS$;"HIT ANY KEY TO START"; 
WHILE INKEYS="";I=RND:WEND 

DIM A(10,20) ,B(10,20) ,S(4) : 
X=0:P=2:PRINT CLS$; “Building the maze —-"; 
FOR I=1 TO 10:FOR J=1 TO 20 
A({I,J)=O0:NEXT Jz:NEXT I 

I= INT(RND*10) +1 
A(I,1I)=16:J=I:GOSUB 1110 
A=SGN(RND* 2-1) 

B=1:IF A>O THEN B=10 
C=INT(RND* 10) +1 

D=SGN(RND* 2-1) 

E=1:IF D>O THEN E=20 
F=INT(RND*20) +1 

FOR I[=C TO B STEP A 

FOR J=F TO E STEP D 

IF A(I,J)=-1 THEN 690 

NEXT J 

NEXT 1 

FOR I=1 TO 10 

FOR J=1 TO 20 

IF A(I,J)=-1 THEN 120 

NEXT J 

NEXT I 

Y=INT(RND* 20) +1 
A(10,Y)=A(10,Y¥)-2 
2=INT(RND* 20) +1 

A(1,2Z)2A(1,2Z)-8 

T=1:J=Z:GOSUB 1210 
I=10:J=Y:GOSUB 1210 

FOR I=1 TO 10:FOR J=1 TO 20 
B(I,J)=A(I,J):NEXT J:NEXT I 
I=1:J=2Z 

GosuB 1210 
R=1*2:S=J*3+1:1$="88":GOSUB 1340 
S(1)=10-I1+ABS (Y= (J+1)) 

$(2) =10-(1+1) +ABS(Y-J) 

S(3) =10-1+ABS(Y-(J-1)) 

S(4) =10-(1-1) +ABS(Y-J) 
-IF I=] THEN S(4)=99 

N=B(1,J) 

IF N/2=INT(N/2) THEN S(1)=99 

IF N>8 THEN S(4)=99 

IF (N>4 AND N<9) OR N>12 THEN S(3)=99 
IF N/2<>INT(N/2) THEN N=N4+1 

IF N/4=INT(N/4) THEN S(2)=99 
A=P-2tIF A¢l THEN A=A+4 

IF S(A)<>99 THEN S{(A)=50 

A=0:FOR K=1 TO 4:IF S(K)<99 THEN A=A+] 
NEXT K 

V=0:IF A=] THEN V=50 

C=99:FOR K=1 TO 4: 

IF S(K)<C THEN C=S(K):P=K 

NEXT K 

KS=MIDS$("RDLU" ,P,1) 

GOSUB 1360 

IF I<ll GOTO 640 
R=22:S=1:1$="It took me"+STRS$(X)+" goes. " 
GOSUB 1340 

GOTO 900 

FOR K=1 TO 100:A=FRE(A):NEXT K 
IF v<>50 GOTO 370 

A=P-2:I1F A¢1l THEN A=A+4 

B(I,J) =B(I,J)+2° (A-1) 

GOTO 370 = 

A=INT(RND*4)4+1 

ON A GOTO 710,720,730,740 
K=I:L=J-1:GOTO 750 
K=I-1:L=J:GOTO 750 
K=1I;L=J+1:GOTO 750 

K=I+1:L=J 

IF K>O AND K¢11 AND L>O AND L<21 GOTO 770 
GOTO 780 

IF A(K,L)>0O GOTO 810 


A=A+1] 
IF A>4 THEN A=A-4 
GOTO 700 
B=A-2:I1F B¢l THEN B=B+4 
A(1I,J)=16-27 (B-1) 
GOSUB 1210 
Tl=I:Jl=J 
A(K,L) =A(K,L) -27 {A=1) 
I=K:J=L:GOSUB 1210 
T=I1l:J=J1 
GOSUB 1110 
GOTO 120 
R=23:S=30:1$="Hit any Key when Ready " 
GOSUB 1340 
IS=INPUTS (1) 
PRINT CLS$;"U=up, D=down, Le=left, 
R=20 :S=Y¥*3+1:1$="::":GOSUB 1340 
X=0:121:J=Z 
GOSUB 1210 
R=1*2:S=J*3+1 
IS="##":GOSUB 1340 
KS=INPUTS (1) 
IF INSTR("LRUDlrud” ,K$)=0 GOTO 990 
IF ASC(K$)>90 THEN KS=CHRS (ASC(K$)-32) 
GOSUB 1360 
IF I¢<11 GOTO 960 
R=22:S=1:I1$="WELL DONE !. 
GOSUB 1340 
R=R+1:IS="Do you want to go again ? ":GOSUB 1340 
IS=INPUTS(1):IF 1$="" THEN I$="yY" 
IF IS="yY" OR I$="y" GOTO 70 
IF I$<>"N" AND I$<>"n" GOTO 1040 
SYSTEM 
K=I;L=J-1:GOSUB 1150 
L=J+1:GOSUB 1150 
L=J:K=I-1:GOSUB 1150 


R=right 


It took you"+STR$(X)+" goes.” 


K<l THEN RETURN 
K>10 THEN RETURN 
L¢l THEN RETURN 
L>20 THEN RETURN 
A(K,L)=0 THEN A(K,L)=-1 
RETURN 
N=A(I,J):R=I*2-1:S=J*3 
T$="| [| ":I1F ND>8 THEN I$="|-=| 
GOSUB 1340 
R=R+1:1S=" . 
IF N>12 THEN MIDS$(I$,1,1)="1" 
IF N¢9 THEN IF N>4 THEN MIDS(IS,1,1)="i"* 
IF N/2=INT(N/2) THEN MIDS(I$,4)="1" 
GOSUB 1340 
R=R+1:1$="| |" 
IF N/2<>INT(N/2) THEN N=N+] 
IF N/4=INT(N/4) THEN I$="|--|* 
GOSUB 1340 
RETURN 
PRINT CHRS$ (27); "="; CHRS (R+32) ; CHRS (S432) ;1S; 
RETURN 
IS=K$:R=22:S=1:GOSUB 1340 
IS="..":R=I"2:S=J*3+1:GOSUB 1340 
N=A(I,J) 
K=INSTR("RDLU" , KS) 
ON K GOTO 1410,1430,1460,1490 
IF N/2¢>INT(N/2) THEN J=J+1 
GoTo 1500 
IF N/2<>INT(N/2) THEN N=N+1 
IF N/4¢>INT(N/4) THEN I=I+1l 
GOTO 1500 
IF N¢9 THEN N=N+8 
IF N€13 THEN J=J-1 
GOTO 1500 
IF N¢9 THEN I=I-1 
IF I<} THEN I=] 
IF I>10 GOTO 1540 
IF J¢<1 THEN J=1 
IF J>20 THEN J=20 
X=X4+1 
RETURN 
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NEW FROM: 


c) @ Orange Micro 


inc. 


— the makers of the world 
famous GRAPPLER interface 
for the Apple. 


Pebuuesen 


The BUFFERED GRAPPLER+ 


All the features of GRAPPLER 
plus 16K of buffering—expandable 


to 64K. Your BUFFERED 
GRAPPLER can make your 
printer keep printing whilst you 
use your Apple to do other things 

£179.00 


THE 
ORANGE INTERFACE 


Has ail the text features of the 
GRAPPLER-no graphics dumping 
facilty-a leader in parallel cards 
for only 

£64.00 


ALSO AVAILABLE: 


The BUFFERBOARD-connect to 
your GRAPPLER, Epson inter- 
face or Apple parallel interface to 
provide instant buffering, 16K 
expandable to 32K 

£109.00(16K) 


The GRAPPLER-switch select- 
able for graphics dumping on 
Epson, NEC, Apple Dot Matrix, 
OKI, Anadex and Centronics 
printers. Sets the World standards 
for parallel interfaces! 

£109.00 


FLOPPY CAT 


A program for The Apple 1! 
which reads directories of disks 
running under all common oper- 
ating systems and stores the file 
names in a_ flexible retrieval 
system. 


£29.95 


Ween 


Pete ‘Par 


WE DISTRIBUTE HIGH QUALITY 
TO DEALERS 


OVER 1500 DEALERS BUY FROM PETE & 


WE’VE CUT THE PRICE 
OF EXCELLENCE 


SATURN 128K AND 32K 


| MEMOR/EXPANSION BOARDS 


have long been regarded as brand 
leaders. We've cut the price from 
£359 to £299 for 128K, and from 
£149 to £129 for 32K. Comes 
complete with utilities in Apple- 
soft, C/PM and PASCAL, together 


with excellent documentation. 


Get more memory for VisiCalc 
—use the 128K and 32K boards 
and VC Expand (£39). And, for 
more memory Plus 80 column 
display with an 80 col. board and 
VC Expand 80 (also works with 
Apple Ite) £49.00 


COPY II PLUS for APPLE & 
COPYII PC for the IBM PC 


An extremely sophisticated bit 
(or nibble) copy program to allow 
you to make back-up copies of 
your protected software. 


Also includes: 

Catalog, with file lengths, hidden 
characters, deleted files, Verify 
Disk—bad sector scan of disk, 
Verify Files—scan of individual 
files. Verify identical files— 
compares files on different disks, 
lets you know at what point they 
first differ. 

Verify drive speed: 
map, Sector Editor. 


track/sector 


COPY Il PLUS £39 
COPY II PC £39 


é ~ FINGER 
‘eo PRINT 


TURNS AN ORDINARY EPSON 
MX PRINTER (80 or 100) 
INTO A MORE VERSATILE, 
HARDER-WORKING, PROBLEM 
SOLVING MATCH FOR YOUR 
COMPUTER 


A plug-in module for your Epson 
MX Printer that puts 10 special 
print functions at your finger- 
tips. Tap your printer’s panel 
buttons to instantly select the 
functions you need. Hard switch 
selectable print functions comp- 
ressed, emphasised, double, italics 
fine print and various combin- 
ations, complete with operating 
instructions, control panel ref- 
erence lable and warranted for 
1 full year. 


VersaForm 


Business Form 


Processor 
for 

use with Apple & IBM PC 
Versaform fills out your present 
forms quickly, accurately and 
prints on forms of your own 
design. Versaform stores the 
information alphabetically and 
numerically giving you a database 
that can track your business. 


Versaform for Apple Il. . . £239 
for Apple lil. . eit £299 
for IBM PC. . 7 ee £295 


Q-base 


A new database package for 
Apple II and IBM PC-—corrects 
many errors before they even 


£44.95 happen. 
£139 

Adventure 4+5+6 . sacs 7295 ee My stersulousemereremeteseteiiegs «itis. - 10.95 
Adventure 74#8+9. 2.00... ..... 17.95 — Ulysses & The Golden Fleece... . . . . 11.95 
Adventure oa Be 2 the ajo 2 = MES UMAR ATICEMS). seciitiogs aoe pas |tck 
Boker. «sane Se : cen eyaramee 9.95 Marauder... . . ae .. 195 
Smarterm so. ns sess 89.00 CranstonManor........ 0.0.0. 11.95 
Slipercalc for ALS ZCard.....-.... 3900 Thresholds... --. 2. n..-..- 12.95 
Eurocolor Card... ... - - 2... 49,00 Mouskattack... 2.2... 0... pees el 
Parallel Interface Apple Ile ... . . . 69.00 The General LE Cio oa Cee 75.00 
Universal Para Int Apple III . space <yan ROO) HETORZES Soins et sce <3 1495 
Appie lle 80 columncard......... 49.00 Cannonball Blitzer. a, Otedeiat << 22D) 
Apple Ile 80 col card +64K. . 99.00 Laffpak...... bE «2 FO yg 12.95 
Datstones of Ryn. - Miwa | oS WR Ae on Pate +s N99S' 
Hellfire Warrior... . . - U1G:9 STE TSER DEN 0 tenria ee sa = eaten se « 19S, 
Star Warrior... ..... ssid ie enn QOD See tapenett ne DNA eeinwete a cay) <. sean. = 12.95 
David's pruimientstaeic: oseeesees- 14:95 Transylvania... .......... ier. eos: 
REGUA CRG iat car ore «ane «leyeunie hae 12.95 Multi-Disk Catalog II]... ..... ; . 0195 
Space Quarks . . . Eels Peale ey. BSCS Ue in ele ete Secs ee ae 24.95 
Galcticghragee) ai. ss oie nes ss alte 10.95 Branrarial Rive soe. = ca. Be EOS 
Galactic Revolution. . . . ‘ 2 O95 GapiiaiGoblinserr: . «Mere. . eels » 12.95 
Dueling Digits................12.95 Sneakers. . - 
LEG ORS ue oo ei, Ae 12.95 Autobahn... 5 
Raster Blaster......... rcs eS as a 
Lower Case Adapter Usa 2): ioe: 15.00 Space Eggs 7 
County Fair . f ; -.+12.95  Copts and [SESE : 
ue age Aig 5 : ~1T95, “Hpoch .. . ei 
Swashbuckler... . . F ... 14.95 Hadron. : 
Missing Ring... .-..... : - 12.95 E-Z Draw : 
Bie Bena wet Be 2 i ov oa 2195) wer siete, ce 
Space Strike for IBM . : - «oi 29S) MeanipittenFaatGall! sence ce ce 1 e 13.95 
BRET ORSRIEE mt ves er) << 4 ou» 1295 Wellyfisti: .- ee en ee ea 
Network . : oo 5 2 ott RO BEVAWAES SG oe aca ola ace as 13.95 
WITHA eememe ts UW Gee chrtregac. sb oltelne ISS SV Cusie esr: eos ease ae Wee 
Llite 80 Col Card for Bree lle...... 55.00 Audex (Sound Utility) . - 13.95 
Russki Duck... . . am re SOS ADONIS cicve fics. » ey enamer el srs . 13.95 
BinizerFite;s 2.0. 5. Senet Pe eS ee OLA ene. A 395 
Zenith... . eee 4 . 12.95 The Blade of Balckpoole.... ...... 13.95 
POU BE si aio amas i 0295'  “GallitovAnmsifonIBM 4... 6. ea ew 13.95 
Lazer Silk... . - Someone WK Poon Rungisian eh oe dg LEB) 
Iligh Orbit... . . * ae ... 14:95 Free\Fall . ae pape fle B) 
Data Master 3.3. ..... 3900 Type Attack® WR sh 8 ass . . 14.95 
Job Control/Costing i in Pascal - ....49.00 Smith Corona TP! D/W Parailel. .. 449.00 
Transit (Utility) . nod - 19.00 SupercaicforIBM......-...... 149.00 
Zork 11 For IBM. aos . . 18.95 ACE (Applesoft Command Editor). . . . 17.95 
Easy planner for iBM .. . 129.00 Munch-a-Bug. . . 
Easywriter 40 column... - .. 4900 Routine Machine.......... 
Easyfiler for IBM... .. . 5 199.00 AIOTI Serial Parallel I/F... . 
LORD Meise ces a Ok .. 14.95 ASIO Apple Serial Card . _ . i 
Transforth Me -...+.... $59.00 Mill Assembler Dev Software... ... . 45.00 
(EET UC See etnacneh. eee ice eM 12.95 Cartels and Cutthroats . A. A ae USS 
Lower Case Apart RSet Mod......19.95 Program Line Editor .. . . a4 Bre 
PAUIEI ANTIDOTE 5 fas oj ies ees eer (Oaudessy . Rete << sx... seeaiemers ane 14 
The Best of Muse... ee Eee Ciba Program Line Editor... .... . 29.00 
IBeDUR areal teens co Ri ara A HOSS: iKram.... =. 3 Re 
tagzlegy viens da ro te . 10.95 ae Keeani iiss crags sees oo 69.00 
Ie eRESHIS Eco ssehig jears: ss > supe aerate . 11.95 Versawriter Graph Tab IBM....... 139.00 
Sattporns Ad@ventire 020 63256. . 9S) BPaenGaseGhipe ye: -—. .. eee. : 15.00 
CroseBite 2... 0... . MeeeeIgS = Lower Case: masa for Pre Rev7 . . 17.00 
Jawbreaker... ...............11.95 Wizard SOB .. 16K Buff Serial WE. 149.00 
Mission Asteroid .. .. - Ape gees 


MAKE YOUR APPLE RUN 
3.58 TIMES FASTER 
FOR ONLY £299!! 


Over 2000 UK Apple users now 


waste less time by using the 


Accelerator in an Apple. 


See what Richard King, Hardware 
Editor of PCN has to say about 


the Accelerator. (PCN 15.6.83) 


“Power down, open Apple, find 
empty slot, insert board, shut 
Apple, power up. That’s it — 
well almost. There certainly 
can’t be many add-ins to the 
Apple system that make such a 
difference in performance with so 
little fuss. ’’ 


“The Accelerator I! makes sucha 
big difference to the operation of 
the Apple that | wish it did more.” 


“So what don’t | like about the 
Accelerator (1? Not a lot, to be 
honest. It’s simple to install, it’s 
reliable, it’s easy to use and it 
runs like a bat out of hell.” 


“For the real business user who 
wants a real increase in through- 
put, | would strongly recommend 
the product.” 


UltraTerm 
YOU’LL LOVE THE VIEW! 


With UltraTerm, the revolution- 
ary new card from Videx, you'll 
enjoy sweeping panaramas of 
spread, sheets that you've never 
seen before—128 cols x 32 lines, 
132 cols x 24 lines, and even 
160 cols x 24 lines. You’ll also 
delight in the new horizon of 
80 cols x 48 lines — double the 
lines you normally have. Your 
word processing will reveal a 
“depth of character ” never 
possible before. 8 x 12 character 
matrix. You can differenciate 
those characters in several modes: 
normal, inverse, bright intensity 
and dim intensity 

£299 


THE VISUAL 
DIFFERENCE 


VisiCalc 


MAGICALC 


* Apple He compatible 
* 40 col. display standard 


* 70 col. U & L case video 
display 


* 80 col. board video display 


* Automatic support of Add-on 
memory boards (up to 512K) 


Individual column widths 
Protected fields and cells 
Invisible columns 


Fully compatible with VisiCalc 
and DIFfiles 


Command compatible with 
MAGIC WINDOW 


MAGICALC — £109 


BRITISH TELECOM 
APPROVED MODEMS AT A 


PRICE THAT WON’T BREAK 
YOUR BANK. 


Either 300 baud full duplex on 
2 wire private or PSTN circuits, 
CCITT V23 compatible, or 1200 
baud, half duplex 2 wire/full 
duplex 4 wire. Available for 
Private or PSTN use. CCITT V23 
compatible. Either Unit £219 


Now ‘vale 
AVAILABLE — 

en Stilts 

EPSON MX 100 £4.45 

EPSON F X80 £3.95 

EPSON MX80 £3.95 


When ordering please state 
printers model 


DUST COVERS 


Apple II £6.95 
Apple & 2 Discs £8.95 
Apple & 12” Monitor £8.95 
Apple 2 KD&12" Monitor £9.95 
Apple 2 OK&9" Monitor £8.95 
Single Disc 4 £3.45 
2 Stacked Discs £4.45 
9: Monitor £5.95 
Epson MX80/70 £5.95 
Paper Tiger 445/80 ’ £7.45 
MX100 £9.95 


Que 5 W/Tractor £10.95 
Nec 12” Monitor é £7.45 
Hitachi 12” Monitor £7.45 
Decca AGB Monitor £9.95 
Sirius Keyboard £5.95 
Sirius Proc & Monitor £10.95 
Priam Printes 560 £8.45 
Anadex S000 Series £6.95 
BBC Computer £6.95 
18M PC Monitor & Cover £9.95 
1BM PC Keyboard £4.95 
WEC 80238-C Printer £8.45 
Pet 4023/8023/8096 £9.45 
Pot 4040/8050 Disc £8.95 
9080 Hard Disc ...... £8.95 
Pot 4022P Printer ; £5.96 
Pot 6023P Printer £7.45 


Pat B300P Printer £9.46 


The world of communications is 
made much easier using ASCII 
Express PRO, Z-Term PRO, and 
P-Term PRO. 


ASCII - Native Apple 
Z-Term - Apple CP/M 
P-Term - Apple Pascal 


£99.00 
£99.00 
£109.00 
All these packages act as intellig- 
ent full-feature terminal packages 
for Apple — communicate with 
other Apples, mainframes and a 
host of other computers! 


Mail Order & Distribution: 
New Hall Hey Road, 
Rossendale, Lancs.. BB4 6JG 
Phones: 

(0706) 212321 & 227011 
Telex: 635740 Petpam G 


i 


Address 


Norwegian Agent: 
The Norwegian Software House 


Telephone 47 2 64 55 77 
Prices do not include VAT please add 15% to your remittance 
Postage and Packing FREE 


BASF QUALIMETRIC 


FLEXY DISKS 
5!" SINGLE SIDED/SINGLE DENSITY 


11 BOXES FOR THE PRICE OF 10!! 


BUILT FOR ETERNITY 
WARRANTED A LIFETIME 


TT boxes fori. 206. 5 £165 


EPSON 
MX-82T Printer ~ 


The printer designed for 
quality graphics — 
lower gearing. 


high 
comes with 
Tractor only 
Limited Quantity Available 
£249.00 


U.K. VERSION 
SPECIAL PRICE £149 


The friendliest, most powerful 
electronic worksheet you can 
buy. Saves time in management 
and planning. 


SEND TODAY FOR OUR 
FREE BROCHURE OF 
COMPUTER BOOKS!! 


di ng apple 
London Retail. 
103-5 Blegborough Road, 
London, SW16 6DL 
Phone: 01-677 7631 
London Office 
Open Saturdays 


@ Circle No. 190. 
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Oslo 5 


You know you should 
Computerise... 


——— 
—— 


\ 


Well it needn’t be. 
Not any more. | 
Not if youre talking to 
people who speak the same language. 
And that’s where we come in. 


Tell us what you do and how you do it. How personnel until they’re fully in the picture. And 
many buying and selling transactions you make. be at hand for as long as required in case our 
How you deal with stock control and despatch. help is needed. 


To computerise is to 
improve efficiency all round, 
and to have a vast store of 
vital information always at 
your fingertips. You'll want all 


How you run your accounts 
and routine correspondence. 
— How long does it take to 
deal with your payroll? 

We'll listen carefully and 
come back with suggestions that to stay in the race. 
for speeding up and costing But. you need a common 
down all or any of these func- ee ee eee eee §6Sense firm to start you off. 
tions —and more — by match- | would like to know how computers can improve ourbusiness. § And that’s what we are. 
ing equipment and software — We're called Chromasonic. 
to your present and probable - f callnow or 
future needs. And it ‘needn't J | send the coupon to 


1] Name. 
Pasition 


Company 4 
be expensive. I) Address j Chromasonic 
We won't blind you with Business Systems, 
science or deafen you with 7” ______ 1 48 Junction Road, 
Jargon. If you accept our Post today to: Chromasonic Business Systems, J Archway, London N19 5RD. 
48 Junction Road, Archway, London N19 5RD. 
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MOST OF THE new books published for 
home computers are pitched at a low level 
and seem content just to rehash the 
manual — an unfortunate consequence of 
the present computing book boom. 
Naturally publishers want to release their 
books as soon as possible after the launch 
of anew machine, and computing primers 
are the books that are written most 
quickly. 

Probably the best of the introductory 
works for the BBC Microcomputer is Ian 
Sinclair’s Introducing the BBC Micro. lan 
Sinclair must surely challenge Tim 
Hartnell for the title of home computing’s 
most prolific author. Over the past year he 
has written books on no less than six new 
computers — the Dragon, Spectrum, 
Lynx, Oric, Color Genie, and 
Commodore 64. 

In justification of this his latest book, 
Ian Sinclair cites a survey which shows 
that 30 percent of purchasers of the BBC 
Micro are newcomers to computing. Most 
newcomers, however, will have already 
been introduced to the machine by the 
User Guide, which as manuals go is an 
exceptionally good one, being both clear 
and comprehensive. 

Nonetheless Sinclair’s introduction is 
an attractive supplement to the manual. It 
takes the reader over the same ground but 
in greater detail. 

Easy programming for the BBC Micro 
by Eric Deeson is also for the beginner, 
written in what the author describes as a 
light style. The style turns out to be 
excessively chatty, full of exclamation 
marks and unnecessary comment. Eric 
Deeson likes to encourage the reader with 
remarks such as ‘‘easy, n’est-ce pas?’’ or 
‘‘Hey presto, it works!*’. This finally 
becomes wearisome and tends to intrude 
on what are otherwise clear explanations. 
Again, it repeats and enlarges on material 
found in the User Guide. 

One of the virtues of the User Guide is 
the number of program examples it 
provides. Further Programming for the 
BBC Micro by Alan Thomas, goes further 


along this line by supplying some 90 | 


programs to illustrate the special features 
of the BBC. There is a brief introduction 
to each section and each program is 
accompanied by notes. Most of the 
programs are short and do little more than 
demonstrate the use of particular 
commands. As such they would be useful 
to anyone still in the dark after working 
through the manual. 

Yet another book for the beginner is 
Programming the BBC Micro edited by 
Peter Williams. The idea behind the book, 
that six authors should contribute articles 
on their areas of expertise, seems a 
promising one but the result is rather 
uneven. 

The early chapters contain a few 
nuggets of new information alongside a lot 
of familiar material — string handling, 
bits and bytes, programming dos and 
don’ts, and so on. The later sections pass 
on to more advanced topics such as 
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Book reviewsSee 


Bringing 


assembly language and the BBC 
hardware; but these are not covered in 
sufficient detail to be of much help to the 
beginner. 

Rather than read a cursory survey of the 
BBC assembler, the beginner would be 
better advised to plunge into 
Birnbaum’s Assembly Language 
Programming for the BBC Micro- 
computer. lan Birnbaum has a good 
sense of the sort of problems someone 
coming to machine code from Basic will 
encounter. As far as possible he relates 
machine-code instructions to their Basic 
equivalents. Groups of instructions are 
introduced in terms of their use in specific 
program tasks, rather than through 
formal explanations. 

This approach, geared to the demands 
of the BBC assembler and operating 
system, makes this course in 6502 


programming unusually accessible. As a | 
bonus the book includes a listing for a | 


the BBC 
to book 


Simon Beesley finds much that’s familiar among a crop 
of guides to the BBC Micro. 


lan | 


machine-code monitor as well as exercises 
with answers supplied. 
Most of the books under review pay lip 


service to the idea of structured 
programming, periodically re- 
commending the use of procedures over 
Goto statements. Roy Atherton’s book 
Structured Programming with BBC Basic 
is wholely devoted to the cause. Taking 
graphics as its central theme it proceeds in 
thorough fashion to demonstrate the 
techniques of good programming. There is 
a clear discussion of the principles 
involved, alongside numerous examples, 
exercises and solutions. 

In his quest for program purity Roy 
Atherton displays an almost obsessive 
concern with the dangers of the Goto 
statement. It should only be used, he 
warns, by mature and _ experienced 
programmers — and then with caution. 

Given that BBC Basic is not a fully 

(continued on next page) 
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(continued from previous page) 

structured language, one might wonder 
whether it is always so easy to avoid using 
Gotos, or even always desirable. For 
example, Roy Atherton recommends 
against the On Goto or Gosub con- 
struction for handling multiple decisions, 
and suggests instead a series of If-Then 
statements. 

This alternative strikes me as inefficient 
and consequently inelegant. But overall 
the book makes a powerful argument for 
Structured programming. As an 
unreconstructed Goto user I felt duly 
chastened. 

It is remarkable how the same limited 


stock of game concepts is endlessly | 


recycled for new machines. Games BBC 
Computers Play, a collection of program 
listings by Tim Hartnell, SM Gee and 
Mike James is no exception, and serves up 


| many of the old favourites. It includes 


BBC versions of Breakout, Squash, 
Moonlander, Pontoon, Mastermind and 
other regulars. 

Many of them appear to have been 


| directly converted from other Basics and | 


make little use of BBC Basic’s strong 
features. Liberally spattered with Gotos, 
they would have Roy Atherton shaking his 
head in dismay. Few of them, however, 
take long to key in and as a bumper 
package they could well give games addicts 
a limited satisfaction. 

Mike James’s The BBC Micro, an 
Expert Guide can rightly claim to be just 


that. It covers such topics as the operating | 


system, the sound generator and the 


hardware without repeating the substance | 


of the manual. Mike James has the gift of 
presenting new information clearly and 


concisely. Within a few pages he gives | 
useful explanations of features, such as | 


the way Basic stores its variables or the 
way the screen memory is organised. 

But the book does not purport to be 
more than a general survey. By and large, 
the more experienced owner who has 
already spent several months becoming 
familiar with the BBC Micro is still poorly 
catered for. 


| introductory potboilers. 


None of the books reviewed fully 
explores the BBC’s potential. None of 
them mentions one of the machine’s 
unique features: the ease with which the 
start of Basic can be moved to permit 
multiple programs to be stored at the same 
time. 

I would like to see a more exhaustive 
and detailed treatment of the system; 
perhaps at the level John Leach dealt with 
interrupt routines in the June issue of 
Practical Computing. But books of this 
sort may be a while coming: they take 
rather longer to write and research than 


Assembly Language Programming for the BBC Microcomputer by lan Birnbaum. 
Published by Macmillan Computing Books, £8.95. ISBN 0 333 34585. 


Introducing the BBC Micro by Ian Sinclair. Published by Granada, £5.95. ISBN 0) 


246 12146 7. 


Structured Programming With BBC Basic by Roy Atherton. Published by Ellis 


Horwood, £6.50. ISBN 0 85312 548 1. 


Games BBC Computers Play by Tim Hartnell, S M Gee and Mike James. Published 
by Interface Publications, £6.95. ISBN 0 201 14640 1. 


Easy Programming for the BBC Micro by Eric Deeson. Published by Shiva 
Publishing, £5.95. ISBN 0 906812 21 6. 


Further Programming for the BBC Micro by Alan Thomas. Published by Shiva 
Publishing, £5.95. ISBN 0 906812 20 8. 


Programming the BBC Micro edited by Peter Williams. Published by Newnes 


Microcomputer Books, £6.50. ISBN 0 408 01302 8. 
The BBC Micro an Expert Guide by Mike James. Published by Granada, £6.95. 


ISBN 0 246 12014 2. 


Somewhere handy to put your 
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disks 


ever did without it. 


Please send 


| Name 


Herts CM23 1BR. Telephone: Bishop’ s Stortford (0279) 506491. 
__ Mini Disk File(s) at £35.00 plus £2.00 p&p and your colour catalogue. 


The Willis Mini-Disk file is the idea you hoped someone would 
come up with. A handsome virtually indestructible file which 
holds your valuable programs and data files neatly filed and 
indexed ready for immediate use. 

Disks are stored in 10 sections, each with an ingenious lift 
mechanism, which enables you to fan display them five at a time, 
using only the thumb and forefinger. 

The file holds fifty 5%” Mini Disks and you'll wonder how you 


Just one of the items from the Willis Catalogue. 

To order please use coupon. By taking advantage of this cash 
with order offer, you are saving £5.55 on the normal price. 
*Virtually indestructible with smart cream plastic base and tinted 
polycarbonate lid. *Lockable for security and easily transportable 
with ng handles. *Each disk neatly filed even if box is not 


“~~ Just £35.00 


| Address 


| Post Code 


| l enclose my cheque/PO for &____ or debit my Access “i Barclaycard. 


' Signature 


"et NumberL [TT TT TT TTT TTT TI 


7 ‘WI LLIS Computer supplies 


PC8/83 


; ® Circle No. 191 
PRACTICAL COMPUTING August 1983 


_ Printer Buffer for under £100 
from Market Logic 


Don’t miss this unique opportunity of obtaining 
the 16k Macrobyte Intelligent Printer Buffer for less 
than £100. 


This superb quality British designed and manufactured 
unit is compatible with any standard Centronic 
interface printer and is available in 32k and 64k at 
very little extra cost. 


Generous discounts are available for quantity orders 
— just complete the coupon for more information. 


British products for the computer industry. 


wee M84 or Se a 
TE lg nee send me more information about the 


os" a= |o~ = Macrobyte Printer Buffer. 
Lower Weaven | Address 


Little Dewchurch | 


| 

=i = 

Hereford : — a a | 

> HR2 6QB Telephone } 


Tel: Carey 
(0432 70) 456 eee eee ae 
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How fast 
Is FAST 7 


Micro-computers don’t hang about—and neither do we. 
We like to move as fast as the products we handle. 
When you deal in computers you need a distribution 
system to match the product. 

That's where we have the edge. Located at the centre 
of the country’s communications network we can get 
anywhere in the UK—Fast! 

Phone in your order now, we'll get the system moving! 


Extraordinary products. 
Exceptional quality ~ from 


Westwood 
The fastest movers around ! Distribution 


116-118 Tennant Street, Birmingham B15 1EY. Telephone: 021-643 4419. Limite 
@ Circle No. 249 
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Practical Compting 


Back Issues Each month Practical Computing 


examines personal computers, peripherals and software packages, providing unbiased 

critical comment on the strengths and weaknesses of the products reviewed. 

This, together with descriptions of programming techniques, and the Open File Section 

which contains hints and items for users of Apple, Pet, Tandy, BBC and Sinclair 

Computers, makes Practical Computing an invaluable source of information and advice. 
] : 2 


’ 


i / fn iageee. ¢ 4 


October 1982 

Reviews: CCS — 300; Dragon 
32; Sound chaser — synthesiser 
system for Apple II. Monte 
Carlo methods; Applesoft 
compilers; Wordpro revisited; 
Graphics for BBC micro; 
Applications programming for 


beginners Chris Curry interview. 


November 1982 

Reviews: Commodore 64; 
dBase I]; Bit Stik high- 
resolution graphics for the 
Apple; Microcache. Using the 
BBC Micro as a graphics 
terminal. Fourier transforms 
with VisiCalc. Education — 
timetable planning. 


December 1982 
Reviews: Eagle ll and TMK 330 
business micros; GraForth on 
the Apple; Wordcraft on the 
Vic-20; games on the Atari. 
Micros under £200 — the 
essential facts. How to 
manipulate memory on the BBC 
Micro. Plus - a complete listing 
A a Monopoly program for the 
et. 


January 1983 

Portable micros — 12-page 
guide. Reviews: Fortune 32:16; 
Jupiter Ace; SNAP analysis; 
Walters printer. A DIY 
interface for the Spectrum, 
plus a disassembler for the 
BBC micro. 


February 1983 

Word Processing — 19 pages 
of info. Reviews: Victor 9000, 
Epson HX-20, Toshiba T-100, 
LVL Discs for the BBC Micro, 
Vic-20 games. Plus — Using 
BBC Graphics in the Teletext 
mode. 
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Year 


¥ ow 


March 1983 

Aple’s Lisa - preview. Reviews: 
Lynx, Fujitsu printer, Spectrum 
games, Apple Books. Sounds of 
the BBC micro. Plus - 48-page 
Supplement on 16-bit micros. 
April 1983 — Sold Out 

May 1983 ; 

A guide to discs and databases. 
Reviews: Canon and Orion for 
business use, Texet, Texas 
TI-99/4 games, Atari books. 
Word processing on the Pet. 
June 1983 

Special issue - Speech, sound & 
music. Reviews: DEC rainbow 
100, low-cost Cromemco C-10, 
BBC software, 16-bit payroll 
programs, Spectrum word 
processing, Vic books. Plus — a 
survey of programs that write 
programs. 

July 1983 

Fifth birthday issue! Guide to 
spreadsheets and financial 
planning — Calcs on the BBC, 
Visicalc, Multiplan, 
Micromodeller. Reviews: Wang 
Personal Computer, Hyperion 
portable, Sord M-5 home micro, 
Dragon word processing. Plus 


— Programming sprites on the 64 


Fill in the coupon and return it 
with your remittance to 


Address as on coupon 


To obtain any of these back 
issues please complete and return 


the coupon. Prices per copy including post and 
packing are UK £1.50, Europe £2.00, Rest of 


world £2.50 (Air Mail). 


Quantity required 


Adventure — 
the greatest game 
Giant mazes 


é 


"tory 


ssc eee eee eee ee eee Seen ee ee = = 


Issue (month) 


To: General Sales Dept., Room 108, Electrical & Electronic Press, 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 


Please send me the back issues detailed left — for which | 
enclose cheque/PO for £............... payable to Business Press 
international Limited 


Company Registered in England (Registered No. 151537) at Quadrant House, The 
Quadrant, Sutton, Surrey. SM2 5AS. 
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2=SBORNE 
Looking for 


the best deal 
on Osborne 
Computers? 


Then look below at our 
amazing package deals. 
Youll find them hard to beat! 


‘4 Fraser Associates 
| Authonsed main dealers 


I (0280) 816087 


1 Bustle Hill 
Buckingham, Bucks MK18 1EZ 
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You've just found 
the best deal 
on Osborne 
Computers. 


Osbome 80 column screen £995 
Daisywheel printer + sheetfeeder £770 
Daisywheel printers from 
Epson FX80 

(All prices exclude VAT) 


P.S. For tue portability we now supply 
the Epson HX20. 


— 


(0280) 816087 


gg Se 1 Bristle Hill 
nes Buckingham, Bucks MK18 1EZ 
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HEAT MONTH 


>EDUCAT ION 
AND TRAINING 


The special section in the September issue deals 
with the fast-growing field of computers in 
education. We look at how micros are making an 
impact, from primary schools to the training of 
businessmen. 


PREVIEWS 


The Zenith Z-110 is a dual eight/16-bit micro 
which, thanks to superb manuals, offers a high- 
class route to computer literacy. Read Chris 
Bidmead’s benchtest of the Zenith. We also 
examine the network-orientated Corvus Concept: 
how does it stand up as a stand-alone micro? Plus 
BBC games, Dragon books and the IBM PC XT 
continued. 


*PORTABLES 
UPDATE 


New portable micros have been flooding the 
market since our in-depth survey in the January 
issue, so we have had to update our listing. Ian 

Stobie provides an over-view. 


?AND MUCH MORE! 


Other features include Turtle Graphics — with 
listings in both Basic and Forth for the BBC Micro 
— and how to speed up Basic by using For-Next 
loops. Plus all the regulars such as fiction — about 
a computer called Sam — pages and pages of free 
software in Open File, columns, news and your 
letters. 


Make sure you don’t miss the September issue of 


On sale at W H Smith and all leading newsagents 
after August 17. 
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Easier commuting 
to computing... 


THE NEW ADDRESS OF LEEDS COMPUTER CENTRE IS 55 WADE LANE LEEDS. 


PA ag map — In the spacious new showrooms of the Leeds Computer Centre you 

: Cy (t} will be welcome to browse through a most comprehensive range of 
(e OM 7 wel §=Microcomputers, peripherals, books and media. Our aim is to provide the 
am mT finest service possible for personal, educational, O.E.M., industrial and 
Os ol business users. 


We offer expertise gained from years on the microcomputer scene. 
Also product knowledge stemming from dealerships in NASCOM, 
SHARP, EPSON, TEXAS, GEMINI, QUANTUM, ORIC and DRAGON 
which we have held ever since they first came onto the market, 
You will find just the help you need at the 
Leeds Computer Centre. 


PC3500 
BUSINESS COMPUTER 


eonmmre le MONOCHROME £2064.25 inc VAT 
/ be Main 280A (48k) PERSONAL | FULLCOLOUR = £2518. 50 inc VAT 
| oe Dealer COMPUTER FREE | 640 x 400 HIGH RES. OPTION 
a SOFTWARE INCLUDED f ‘ £299.00 inc. VAT 
<5 Full range stocked. Full technical £549.00 inc VAT — Rah cou y 
support. Full range of software TWIN DISK SYSTEM MZ80A ; ; Keyboard; 
POCKET COMPUTERS & £879.75 inc VAT Display Unit: SHARP FDOS 
PERIPHERALS R MBASIC: CP/M 2.2: 
PC1251 WALLET SIZE POCKET SHARP F/T P6 PRINTE! PEACHCALC 
COMPUTER £79.95 Inc VAT £488.75 inc VAT PEACHTREE BUSINESS 
‘A 5 
a os re 5 anes O98 wt eee: Beat ml PACKAGES ARE AVAILABLE 
PROGRA : f — FOR SALES, PURCHASE, 
12820 ENGNEEANGE GIR i Saale al SGBS2\._ NOMINAL, STOCK, PAYROLL, 


unit on the 
MZ80A 
£115.00 
inc VAT 


PROGRAMS £14.95 inc VAT 
12C 20 MATHEMATICS & GAMES 
PROGRAMS £14.95 inc VAT 
PC 1500 PORTABLE COMPUTER 
£169.95 inc VAT 
CE 150 X.Y. PLOTTER & PRINTER 
£149.95 inc VAT 


Stop Press.-- 
CE 152 CASSETTE RECORDER £39.95 inc VAT 


CE15A APPLICATIONS TAPE £14.95 inc VAT CA Ss N M <a NEW! SHARP CASSETTE BUSINESS 
us LU | SOFTWARE NOW IN STOCK for the MZ80A 
b BUS NAS-B @ These packages run on the standard MZ80A with 
O- 


WORD PROCESSING etc. 


EMIN | cassette. This means a complete business System, 
— 8 ncvat wi G 4 ——_— including printer, can cost £1000.00 plus VAT. 
CAS toe. £304.75 inc VAT get CP ere : Packages are:- DIRECTORY, PRICE LIST, SALES 
m from L MPUTE £631.99 ar RO plUS _ gureentbererceenrerns » \, LEDGER, PURCHASE LEDGER, INVOICING AND 
ASCO ROCO R (48k) 44 inc UCARY ' 
NASCOM 2 MICRER upUTER EA” 9472.44 OC ar Guai3 CPUS STOCK CONTROL. 
NA COM 3 MICA —D VIDEO © m ¢540.50 ! ¢ VAT 64kRAM k DYNAMIY xr The system can be expanded to disks without the 
NASC DVAN EM £69.00 I" GM802 et 43.75 INC E loss of data. 
vagCO DISH = PERATING SY> ar PAM 12 INTELLIGED ¢ VAT ER NEW! SHARP PC3500 BUSINESS COMPUTER 
NASCOM DISK in Cra EU DISK CO AVAILABLE FROM STOCK 
NAS 1M 2. . C1329 FLOPPY ie Full range of PEACHTREE ON DEMO 
; ; y KE . NEW! LUCAS LX80 80 COLUMN DOT MATRIX 
i! age GM827 BK DRIVE eS PRINTER. EXCELLENT VALUE 
NEW! | a = 825 a FREE! DESK DATA SOFTWARE WORTH £46 WITH 
Luca INTER ba nsi EVERY EPSON HX20 
MATRIX FCT ORY price . from our exte FREE! Printer Lead with any printer 
INTROD i jon (SHARP MZ8OK Hi RES GRAPHICS FROM 
£366- PRINTER INTERFACES QUANTUM MICROS £115.00 inc VAT 
This is onl CENTRONIGSCABLE £97.25 inc VAT SUPERBRAIN. IF YOUR SUPERBRAIN NEEDS 
BBC CABLE £17.25 inc VAT pee = PEASE 
ya ip la! AT NASCOM 2GRAPHICSON YOUR NASCOM 1 FOR 
PRINTERS ORIC CABLE £17.25 inc VAT ONLY £22:00 ine VAT : 1FO 
FRINTERS j MZ80K CENTRONICS INTERFACE £80.00 inc VAT ; 
SEIKOSHA GP 100A £247.25 inc VAT zea CENTRONICS INTERFACE £97.75 ing VAT 
LUCAS LX80 £366.85 inc VAT 142608 CENTRONICS INTERFACE £97.75 inc VAT 
NEC 8023 £447.35 inc VAT ———s B 1S iP if ia 
EPSON FX80 £503.70 inc VAT Bit. '. 


BROTHER HR-1 £747.50 inc VAT 


COMPUTER PRODUCTS LTD 


Trading as Leeds Computer Centre. 
Please call or write for full details 
Leeds Computer Centre, 55 Wade Lane, 
Merrion Centre, Leeds = S 
LS2 8NJ. Tel. 0532 458877 “mum - 
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EPSON HX20 THE PORTABLE 
MIRACLE from £462.30 inc VAT 


) 
) 
J 


) 
1 
) 


Write to us on your letter headed paper, and ask for our special TRADE PACK. 
5} inch and 8 inch diskettes 98p each 


You will receive an SDL Gift Voucher and details of our special prices and offers. 


Our diskette prices allow you good margins AND their very high quality ensures 
that you can sell ‘em and forget ‘em! Furthermore we enclose a FREE CREDIT 


CARD CALCULATOR and SDL voucher with every 100 disks shipped. 
Those of you selling Software or Hardware will be interested in our vendor 


branding brochure, which will also be enclosed. 


prices, we will pack a FREE Super Slim Credit Card 
Memory calculator, complete with credit card wallet. 


Order four Ten-Packs, and you will receive two 


by Maxell, Datalife or Memorex, purchased at these 
calculators and so on. 


With Every TWO Ten-Packs of ANY 5.25” or 8” disks 


ss 

sie) 
Ly we 
) 2 1S 
> &O & 
RT 
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of diskettes from DISKING at 


these prices. 
The complete DISKING DATA PROCESSING 


package 


& SBhSsSs WIN SVSNI LON Aa 


ircla No. 193 


Floppy Disks 
FAST! 


JISIKKING 


DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU30 7BR, UK 
TELEPHONE (0428) 722563 TWX 849131 G 


MEMOREX - Memory Excellence 


When it comes to PRICE/PERFORMANCE, 
MEMOREX wrote the book. Their new Japanese 
media is very conservatively rated, and certification 
levels are easily surpassed in actual performance. 
Protected by a special anti-static lubricant, head 
performance and media life is also extended. 

5%” DISKETTES 

Certified for Single OR Double Density and all with 
hub ring reinforcement 


PRICES EXC VAT 10-40 50-90 100+ 
3481 S/Sided 48 tpi Soft Sect 20.90 19.90 18.90 
3483 S/Sided 48 tpi 10 Hard Sect . 20.90 19.90 18.90 
3485 S/Sided 48 tpi 16 Hard Sect 20.90 19.90 18.90, 


3491 D/Sided 48 tpi Soft Sect... 26.90 25.90 24.90 
3493 D/Sided 48 tpi 10 Hard Sect. 26.90 25.90 24.90 
3495 D/Sided 48 tpi 16 Hard Sect 26.90 25.90 24.90 


3504 S/Sided 96 tpi Soft Sect 27.90 26.90 25.90 
3505 S/Sided 96 tpi 10 Hard Sect . 27.90 26.90 25.90 
3506 S/Sided 96 tpi 16 Hard Sect 27.90 26.90 25.90 


3501 D/Sided 96 tpi Soft Sect....... 34.90 33.90 32.90 
3502 D/Sided 96 tpi 10 Hard Sect 34.90 33.90 32.90 
3503 D/Sided 96 tp: 16 Hard Sect 34.90 33.90 32.90 


48 tpi suitable for 35 and 40 track operation 
96 tpi suitable for 77 or 80 track operation 


8” DISKETTES 


PRICES EXC VAT 10-40 50-90 100+ 
3064 S/Sided S/Dens. Soft Sect . 23.90 22.90 21.90 
3015 S/Sided S/Dens. 32 Hard Sect 


3090 
91 


S/Sided D/Dens. Soft Sect 
S/Sided D/Dens. 32 Hard Sect . 


26.90 
26.90" 


25.90 
25.90 


24.90 
24,90 


3102 D/Sided D/Dens. Sot Sect 32.90 31.90 30.90 
3181 D/Sided D/Dens. 32 Hard Sect..... 32.90 31.90 30.90 


DISKETTE CARE AND MAILING 


DISK DRIVE HEAD 


SS, CLEANING KITS 


We're fed up with being asked whether our disk drive 
head cleaning kit actually works. So here's the proot:- 


y = y Y 
perore, | —O— = AFTER 
4 bk 4 
Can you really risk that breakdown? 
CKS for 5%" disk drives.............. 14.90 
CK8 for 8” disk drives 14.90 


5%” DISKETTE MAILERS 
The NEW DISKING 'SUPERMAILER’ 


/ r “Ss 


* COPYRIGHT DESIGN - Unlike the rest, this ingenious 
mailer has a flute crossing action when folded, 
resulting in a virtually unbendable mailer. 


* CAVERNOUS CAPACITY - will take, one, two, 
three or even four diskettes WITH envelopes. 


* FULL INSTRUCTIONS - Each DISKING 
‘SUPERMAILER’ is printed with full instructions and 
comes complete with addressing/sealing label. 


*PACKED IN 100'S - For convenience 


1 PACK 2 PACKS 3+ PACKS 
24.90 22.90 19.90 


» PROTECTION 


DATALIFE by Verbatim - With Five 


Year Warranty 

VERBATIM have not become the World's favourite 
floppy disks by accident. Perfect magnetic media is 
their stock in trade, and to prove it they now offer an 
unconditional FIVE YEAR warranty on all DATALIFE 
products. 

54” DISKETTES 

Certified for Single OR Double Density, and all with 
hub ting reinforcement. 


PRICES EXC VAT 10-40 50-90 100+" 
MD525-01 S/S 48 tpi Soft Sect . 22.90 21.90 20.90 
MD525-10 S/S 48 tp! 10 Hard Sect 22.90 21.90 20.90 
MD525-16 S/S 48 tpi 16 Hard Sect . 22.90 21.90 20.90 
MD550-01 D/S 48 tpi Soft Sect. 29.90 28.90 27.90 
MDS50-10 D/S 48 tp: 10 Hard Sect..... 29.90 28.90 27.90 
MD550-16 D/S 48 tpi 16 Hard Sect..... 29.90 28.90 27.90 
MD577-01 S/S 96 tpi Soft Sect...... 28.90 27.90 26.90 
MD577-10 S/S 96 tpi 10 Hard Sect 28.90 27.90 26.90 
MD577-16 S/S 96 tpi 16 Hard Sect 28.90 27,90 26.90 
MD557-01 D/S 96 tpi Soft Sect... . 36.90 35.90 34.90 
MDS557-10 D/S 96 tpi 10 Hard Sect..... 36.90 35.90 34.90 
MD557-16 D/S 96 tp! 16 Hard Sect. . 36.90 35.90 34.90 


48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 


8” DISKETTES 
PRICES EXC VAT 10-40 50-90 100+ 
FD34-9000* S/S S/Dens. Soft Sect 31.90 30.90 29.90 


FD32-9000* S/S S/Dens. 32 Hard Sect ... 31.90 30.90 29.90 


FD34-8000 S/S D/Dens. Soft Sect . 
FD32-8000 S/S D/Dens. 32 Hard Sect... 


DD34-4001 D/S D/Dens. Soft Sect..... 
DD32-4000 D/S D/Dens, 32 Hard Sect. . 


*For critical applications 


DISKETTE STORAGE AND 


31.90 30.90 29.90 


34.90 
34.90 


36.90 
36.90 


35.90 
35.90 


The whole area of your disk, its labelling and its 
envelope are fully visible for INSTANT selection 
ANYTIME. 

AVAILABLE IN TWO VERSIONS 


PRICES EXC VAT 1-2 3-4 5-9 10+ 
SDL (For 20 minicdisks) 9.95 8.95 7.95 6.95 
SDLX (For 28 minidisks) 11.95 10.95 9.95 8.95 
Uprating Conversion Kit 2.00 


LOCKABLE 
DISKETTE 
STORAGE 


These anb-static, ABS plastic diskette storage boxes come in four 
sizes, two for mini disks and two for 8" disks. 

They have a white base with a transparent smoked lockable lid, 
and hold 40 or 80 diskettes. 

They come complete with keys and dividers. 


PRICES EXC VAT 
M35 40 minidisk capacity . 
M85 80 minidisk capacity . . 


F40 40 8" diskette capacity 
F80 80 8" diskette capacity . 


Gi.) LIBRARY BOXES _ 
ea \ ff / 


PRICES EXC VAT 1-49 50+ \ 
SEE 10 for minidisks only 2.50 1.90 


The new SEE 10 is probably the best 5%” library box around 
(FREE with every ten disks ordered) 


maxell. 
Me Posey Omi 
MDI 
o 


“a 


MAXELL - The Gold Standard 


Maxell consistently meet or exceed all standards 
and have run disks under conditions designed to finc 
weak points and wear. They couldn't and you won't 
These diskettes are the quietest in operation we 
know. 


5%" DISKETTES 
Certified for Single OR Double Density 
48 tpi media with hub ring 


PRICES EXC VAT 10-40 50-90 100- 


MD1-D S/Sided 48 tpi Soft Sect . 24.90 23.90 22.9 
MH1-10 S/Sided 48 tpi 1O Hard Sect... 24.90 23.90 22.9 
MH1-16 S/Sided 48 tpi 16 Hard Sect... 24.90 23.90 22.9 
MD2-D D/Sided 48 tpi Soft Sect..... 32.90 31.90 30.9 
MH2-10D _D/Sided 48 tpi 1]OHard Sect 32.90 31.90 30.9 
MH2-16D D/Sided 48tpi l6HardSect... 32.90 31.90 30.9 
MD1-DD S/Sided 96 tp: Soft Sect..... 32.90 31.90 30.91 
MD2-DD D/Sided 96 tpi Soft Sect. . 42.90 41.90 40,91 
8” DISKETTES 

PRICES EXC VAT 10-40 50-90 1004 
FD1-128 S/S S/Dens. Soft Sect 29.90 28.90 27.96 
FH1-32 S/S S/Dens. 32 Hard Sect... 29.90 28,90 27.9( 
FD1-XD S/S D/Dens. Soft Sect 34.90 33.90 32.96 
FH1-32D S/S D/Dens. 32 Hard Sect... 34.90 33.90 32.90 
FD2-XD D/S D/Dens. Soft Sect......, 39.90 38.90 37.9 
FH2-32D D/S D/Dens. 32 Hard Sect... 39.90 38.90 37.91 
UX TERMS, CONDITIONS & SHIPPING RATES INC. IN8. EXC. VAT 

94" DISKETTES 8" DISKETTES 

1-2 Packs each pack @ 95p 1-2 Packs each pack @ £1.60 

35 Packs each pack @ 75p 35 Packs each pack @ £1.20 

6-9 Packs each pack @ 60p 6-9 Packs each pack @ 90p 

10+ Packs &POST FREE® 10+ Packs &POST FREE® 

4” CLEANING KITS 6° CLEANING KITS 

Same postal ate ax packs of 54” Same pottal fate as packs of 8° 

diskettes, 10+ POST FREE diskettes, 10+ POST FREE 

SK’NEW ‘SEE 10 LIBRARY BOXES 8" LIBRARY BOXES 

SEE 10 1-4 aff @ 40p LBB 1-4 off @ 60p 

SEE 105-9 off @ 30p LBB 5.9 off @ 45p 

SEE 10 10+ @ 2p LB8 10+ off @ 30p 

DISKING SUPERLUXE DISK LIBRARY (54” ONLY) DISKING DISK DIRECTORIE 
Same portal rate ax 5M" diskettes, 10+ POST FREE 10-Pack 2.00 

DISKING SUPERMAILERS (SK" ONLY) DISKING DISKWRITERS 
100-Pock Complete with sealing labels9.00 50-Pack £1.00 


NORMAL ORDERS - We now welcome any official Government orders. 

We are now happy to accept any official orders with @ minimum value of £30.00 tro 
Govemment Departments, Mirustn@s and Loca) Authontties We do thus on the understandin 
that invoices will be seltied within thuty days or preferably less please. 

Altemately, you may send your remittance with vour ordet if you so wish 

All other non Government bodies, cheques with order please payable to DISKING Ul you ore 
large establishment. and cannot raise cheques without an invoice please post of telephone 1 
your order, and «e will send o pra-iorma invoice by retum, for your accounts department to pa 
against 

Also bear in mind, that you do have to pay VAT, which will be added to these pnces. 

if you ate in any doubt, please see the order form on this brochure to help you with you 
calculations, or telephone us for assistance. 


CREDIT CARD ORDERS 

We welcome Access (Mastercharge), Barclaycard (VISA) & Diners Club International, & there. 
NO credit card surcharge, You may wnte your ¢/card No on you order or telephone the ords 
day of night. 365 days c year You may speak lor as long as you itke, (but don’t leave long gay 
otherwmse ow machine tunks you've gone home) and dor''t lorget to give the lollowing details 
1. The Cardholder Name, Address and day time telephone number 

2. Debvery Address #iditlerent. 

3. First Class, ordinary or special post 

4. Your Credit Card Number. 

5. What you wish to Order. 

6 State whether purchasing from our General pce st or Budget price bat. 

You may leave the ree! to US! 


URGENT ORDERS 

Ui you're posting your order, omit the word FREEPOST om out address, and use our norm 
portcode GU30 7E} and do not forget lo stamp it FIRST CLASS. If you are o Goverment body ¢ 
debned under NORMAL ORDERS and ate telephoning you: ofhcial order OR are an individu 
(of company using your credit card No.. please make i clear that you wah to pay tor your goods | 
bbe sent to you by FIRST CLASS POST 


FIRST CLASS RATES EXC VAT MINIDISES 8” DISKETTES 
First TEN-PACK 2.00 2.50 
Second and subsequent TEN-PACK 1.50 2.00 


DESPERATE ORDERS UK 


Your options are: DATAPOST Which will deliver the goods within the United Kingdom over nig 
(usually beiore 10 am the next day) provided they ame ordered and paid for trom DISKING k 
3.00 pm or EXPRESSPOST Which will delive: the goods the SAME DAY provided they a 
oideted and pand for from DISKING by 10.30 am, and provided you are ne further north tha 
Manchester. 

These semices put great stess on out sales order processing and packaging departments 
Please therefore, spare a though! for our girls, and make sure that - 

@) The required goods are in stock and 

b) A full complement af manpower and vehicles are available at DISKING 


PRICES EXC VAT 
DISKING DATAPOST (Up to 5Kq) 10.90 
Per additonal 1Kq to 10Kq odd 1.00 
Over 10 Kg up to 27.5K 20.00 
Approximate Weights for guidance only:- 

100 Minichsts without LB's 3K 
100 Minidisks with LB's 6kg 
100 2 & disks without LB's 5k 
100 x & disks with LBs 10Kg 


DISKING EXPRESSPOST 

Distances ae trom Liphook Hampshire 
Under 20 miles 

Over 20 miles 

London Area - Specal Pace 


PRICES SUBJECT TO EXCHANGE RATES 4 AVAILABILITY - JUNE 1983 


Electronic Typewriter 
-=—Cenires i 


Corona 
TWe2500 


A built-in interface allows the 
TW2500 typewriter to be used as a 
letter quality computer printer. Word 
processing can be fed directly to the 
office typewriter. The TW2500 can 
be used as a computer printer without 
switching or software. Allows use of all 
pewriter characters and features. 


ombines word 
processing with £46 5 +VAT 
quality printing. — 


Interfaced 
Typewriters 
& Printers 


Corona TP-1 


A microprocessor controlled high 
quality daisy wheel printer which 
delivers fully formed executive quality 
printout at a speed of 120 words per 
minute. The TP-1 can be utilized with 
word processing systems, micro- 
computers, small business systems, or 
in any environment which requires high 


uality eq 3 
erial or parallel £ 42 5 
interfaces. +VA 


Wty, 


Complete 


with a Brother Complete d 
Plug-in Interface, the with an Olivetti 


CE GO is a very versatile compact 
office typewriter which will perform every 


Plug-in Interface, this 
light duty office compact can be 


function you require from a quality printer, yet retaining all its used as a personal computer console; a 
pee features: 13° carriage, one line correction memory, low volume quality printer; a typewriter/ ; : 
10, 12 and 15 pitches, cassette type daisy wheel, cassette ribbon, communications terminal. Features 13” carriage, 3 typing 


automatic relocation, decimal tab, plus pitches (10, 12 and 15), 10 character memory 
many other features. £ 5 5 +VAT correction and daisy wheel printing element. ra | 5 + VAT 


Phone 04024 48629 and quote your Access/Barclaycard No Order any item POST FREE 
for immediate POST FREE despatch (24hr answering service] eh  ~ 
% =CENTRAL LONDON * LEEOS38 Eastgate Tel: 0532468118 | To: Wilding, 196 High Street, Hornchurch, Essex. 
278 High Holborn Tel:01-405 8052/9104 %* LUTON25WellingtonStreet Tel:058226476 ' Te: 04024 48629 ez 


157 Moorgate, EC2 Tel: 01-6280501 MAIDSTONE 88 KingStreet _ Tel: 062252726 | 
275 Regent Street Tel: 01-499 2836 MANCHESTER 125 Oldham Street. 


ILFORO 531-535 HighRoad — Tel: 01-5141525 

IPSWICH 16 Carr Precinct, Carr Street 
TeHO47957469 WEAGIOFHCE 22 7 Ba i a ea ae ns sR RR se ee ce 

KINGSTON 26CastieStreet Tel:01-5499461 531/535 High Road, liford, Essex Tel: 01-5141525 i a ee eee 


WOOLWICH 21 Thomas St Tel: 01-855 0631 l Address 


* 
* At 
% SOLTON 36 Great Moor St Tel: 0204 386937 Tel: 061-834 5682 | O Please send me Wilding’s Catalogue |__VISA 
% BRISTOL 10-11 Denmark St Tel: 0272 277396 %* NORWICH12QueensAoad Tel: 0603666011 == 
* CAMBRIDGE 2 Sussex Street Tet 028365714 * PUTNEY 339 Putney Bridge Road a aca PIGASE SUP PNY eer oc. apcagele = 2 = 21-1 yo... eS cro 
CHESTER 103 HighSt ‘Tel: O206 46768 el: 01- i 

# CROYDON 18 St. Georges Welk % SLOUGH 261HighStreet _ Tel:075399356 | ---- 776 ttt [add 15% VAT topricesshown] 

Tel: 01-686 4957 * SOUTHEND 26 Alexandra St Tel: 0702 331876 | lericlosecheque/POfor£............-. 26-002. c eee eee eee 
% GLOUCESTER 4 Grosvenor House, StationRoad %* SWINDON 47-48 Havelock St Tel: 0793 33111 

Tel 0452 23111 WALTHAM CAOSS 91 High Street | orcharge my Access/BarclaycardNo. ...............+..e205s 
% HIGH WYCOMBE 12 Church Street Tel: 0992 764200 Name Signature 
r Tel: 0494 36378 td WihiraRe@deiadecensRoadim Telimaedagetel | oo ge 
* 
* 
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Go softly on 


Chris Bidead speculates on the tussle for supremacy among 16-bit operating systems. 


IN FEBRUARY 1982 when I last reported on 
Digital Research Incorporated, DRI, the 
company had an annual turnover of $14 
million. Now it is $40 million, and growing 
at a rate that doubles that figure every eight 
months. But do not be misled by big 
numbers with dollar signs in front of them. 
Bernie Cornfelt’s famous company 
International Overseas Services, IOS, was 
on the point of becoming the largest 
controller of capital in the history of the 
world when it vanished almost overnight. 

This not entirely flattering comparison 
was brought to mind by DRI’s choice of the 
Café Royal’s Dubarry Room for a recent 
rally of its supporters. Reflected in the huge 
fin de siécle gilt mirrors arching across the 
wall, the 450 CP/M-minded independent 
software vendors seemed’ like three times 
that number — some huge national sales 
convention being briefed before going into 
battle. There was an atmosphere of — well, 
the word bounced around by DRI was 
“*synergy’’, which roughly translates .as 
“‘let’s work together and we’ll all get rich’’. 
Cornfelt would have approved. 

Though the name was not spoken, the 
enemy against whom this army was being 
recruited was Microsoft, who with MS- 
DOS and the IBM equivalent, PC-DOS, is 
already beginning to claim victory in the 
domination of the 16-bit microcomputing 
field. ‘‘There is no battle between MS-DOS 
and CP/M-86 — MS-DOS emerged as the 
leader in the U.S. by late 1982.’’. The 
speaker is Bill Bates, the young genius who 
gave the world Microsoft Basic. Now 27 
years old, Bill Gates is Microsoft. 

About two miles outside Heathrow 
Airport is a parked space freighter called 
the Sheraton Skyline Hotel. In the tropical 
jungle it carried as cargo — remember 
Silent Running? — Bill Gates holds his own 
rally for rather fewer friends and members 
of the press. The message, not surprisingly, 
is that the future lies with Microsoft’s 
upgrade path through MS-DOS versions 1, 
II and III to the great Xenix in the sky. 
Xenix is Microsoft’s own brand of the full 
Unix. 

Like DRI, and indeed Cornfelt, 
Microsoft is in the business of selling you 
the future. Not so much an operating 
system, more an operating-system upgrade 
path thus disarming those with 
experience of other operating systems who 
have been underwhelmed by the charms of 
MS-DOS 1. A recent agitated 
correspondent to a computer weekly, who 
found Microsoft’s assembler ‘‘completely 


PRACTICAL COMPUTING August 1983 


unusable”’ because of bugs and lack of 
support. 

Digital Research’s present offering in the 
16-bit market is no great shakes either. 
CP/M-86 is a clone of the unglamorous 
CP/M 80, with one or two additional 
features grafted on from the luke-warmly 
acclaimed shared-processor system, 
MP/M. In its defence you could call it 
mature, but you would also have to admit 
the correctness of Bill Gates’ claim that it is 
not getting much of a look in with 16-bit 
manufacturers. It ‘is because Digital 
Research is holding down costs by leading 
into a new market with old technology 
dual-floppy drives. MS-DOS offers faster 
file access on such systems because of the 
way it keeps its directories. Round | to 
Microsoft. 

Bill Gates declares his real achievement 
has been to organise a programming team 
and a set of tools based around Xenix, 
which enables him to knock out high 
quality software in short order. Digital 
Research might tell you otherwise. Is Gates’ 
whizz-kid personality causing internal 
friction which is holding up new output and 
precluding proper support’ of products 
already in the field? Certainly a few 
eyebrows were raised at the Sheraton when 


we heard that Microsoft’s plans depend on | 
recruiting 100 extra programmers this | 


summer. Software teams have to be grown, 
not bought in job lots. 

But on the evidence of MS-DOS 2, the 
upgrade now filtering through to end-users, 
the Microsoft high-productivity program- 
ming pool appears to be paying off. The 
new version is a big improvement, with 
many added Unix-like features including a 
treed directory ideal for the management of 
high-capacity Winchester drives. 

Meanwhile the stately progress of DRI 
has been somewhat accelerated by all this 
the competition. CP/M-86, failing to 
repeat the success of CP/M 80, is now being 
shrugged off within the company as a 
place-marker product; something to 
remind the 16-bit industry of the presence 
of DRI while the real McCoy is honed and 
polished in the workshops. The real McCoy 
is Concurrent CP/M, a single-user multi- 
tasking operating system at present only 
visible on the IBM PC. ‘‘Concurrent’’ and 
‘multi-tasking’ describe systems capable 
of undertaking a number of different jobs 
at the same time, rather than having to 
execute them one after another as in 
ordinary single-tasking systems lke the 
existing CP/Ms and MS-DOSs. 


Last word === 


The simplest way to implement this idea 
is to allow a job to be suspended at any 
point, all information about the current 
state of the processor being saved 
automatically, so that the user can switch to 
any other job. On returning to the 
interrupted job the state saved is restored, 
and the threads picked up at the exact point 
where processing was suspended. 

Swapping like this gives the feeling of 
handling all the tasks simultaneously, but 
in fact all except the current one are frozen. 
True simultaneity implies that the 
processor will continue to serve the 
background tasks; they will stay live even 
when the operator is not observing them, 
which is what actually happens to separate 
tasks under Concurrent CP/M. 

Bill Gates argues that the average micro 
user will not be interested in running more 
than one job at a time. If switching is 
needed it will be between user-driven 
applications like spreadsheet programming 
and word processing, which as background | 
tasks can comfortably be freeze-dried 
because they have nothing to accomplish 
without user input. This is the simpler 
multi-tasking he will be using in version 3 of 
MS-DOS. If you need more, he argues, you 
should be using Xenix. 

True concurrency undoubtedly has an 
advantage in a program development 
environment where the user can get on with | 
writing the next bit of source code while the 
last lot is being compiled. Networked 
micros will also find it valuable. But if 
ordinary single-user business software is to 
derive any benefit it will have to be 
rethought to take advantage of background 
processing. The snag is that software like 
this will be dependent at design level on 
Concurrent CP/M and will only run under 
that operating system. 

The crunch will come early next year 
when MS-DOS 3 meets Concurrent CP/M 
on a wide range of cheap hardware. Bill 
Gates will have the advantage of a 
considerable head of steam, but may well 
be over-extended. DRI on the other hand 
has the maturity and resources to back its 
product to the hilt. The question is whether 
independent software vendors will want to 
venture out on a limb with DRI to develop 
software that cannot run under MS-DOS. 

Probably there will be no-clear victor. | 
Looking back on the doldrums created 
around CP/M 80 by lack of any real com- 
petition, the industry will keep both parties 
on their toes by making sure they both 
survive. 
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dBASE 11 — by Ashton Tate is the top selling database 
package. But it from AQUA Computing Ltd, the 
dBASE specialists. 
dBASE It 

DBPlus 

DBFLIST 

DBAccel 

dBASE II User’ Guide £22.00 
Everyman's Database Primer £12.00 
Any one of the last 4 items is FREE if you buy your 
copy of dBASE Il from AQUA by July 1. 


DBPlus COMPRESEES/DECDMPRESSES dBASE II 
files to 30/40% of original size; SORTS any dBASE li 
file up to 15 times faster; MODIFIES structures easily 
— complete with manual. Pays for itself in a few 
weeks. 


£375.00 
£125.00 
£30.00 
£50.00 


Are your files scattered over several disks? DBFLIST } 
compiles a master catalogue of all your dBASE files. 
Can save you hours of searching for that ‘Lost file’. 


DBAccel converts dBASE Il. CMD file(s) into a single 
level format for much faster execution; Overlay control 
can be selective. Program size is limited only by 
available memory. Reduces running times by up to 
50%. 

dBASE {I User's Guide is one of the best manuals on 
dBASE Il; Has sold over 17,000 copies in the US; 
Written by Arthur Green, a leading US expert on 
dBASE courses. In stock now. 

dBASE Il Beginner's Guide, published by Ashton Tate, 
is essential for every serious dBASE II user. 

For software products (DBASE Ii, OBPlus, DBFLIST, 
and OBAccel) add VAT to prices. Specify machine and 


diskette format (SD/DD, 5.25” or 8”). No extras for | 


packing or postage in UK; add £5.00 for overseas. Fur- 
ther details available on all products. Pay by Cheque, 
PO, Access or VISA. Send to: 


AQUA COMPUTING LTD (Dept PC5), 10 Barley Mow 
Passage, London W4 4PH (Phone: 01-994 6477). 
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WORDSTAR 


ON SITE TRAINING 


Phone Mike Gardner on 
01-421 0266 


cats 
software 


96 Grimsdyke Road, 
Hatch End Pinner 
Middx HAS 4PW 


@ Circle No. 195 


Established Computer 


Mainframe Bureau and 


micro-computer retailer. 
Invite propositions from 


persons interested in 
writing and marketing 
business and game software. 
Joint Venture, investment 
or other considered. 


Please write to Box No. 1003. 


@ Circle No. 196. 


THE ‘BIG’ == 
* * * FREE RK & 
SPECIAL 
Fi Nese 1 Bebe om 


OSBORNE!) 


Telephone (0295) 


67551 


North Bar, Banbury, 


microcentres Itd —_oxon. ox16 oTF 


@ Circle No. 197 


| 


The T.S.S. Technology Shop is now open and able to 
provide an unparalleled service for all your computer 
requirements. 


@Hardware/both new and second user equipment, 
whatever yo need at remarkable prices. 


@Supplies — completely comprehensive range at 
unbeatable prices. 


@Service — on a national bisis with your satisfaction 
guaranteed. 


@Complete used systems from £1,795. Used printers 
from £75. Used VDU's from £230. 


New CP/M Systems from £895. Let us be the solution to 
your problems. Call 01-431-3100 now! 


@ Circle No. 198 


If you are interested in a particular article/special 
feature or advertisement in this journal 


HAVE A GOOD LOOK AT OUR 


REPRINT SERVICE! 


We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
to your 
promotional material. (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3457 or 


valuable and _ prestigeous 


complete and return the form below. 


eee eee 


To: Michael Rogers, Practical Computing, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 


| am interested in 


journal on pages 


Please send me full details of your reprint service by 


return of post. 


addition 


copies of article/advert. 
featured in this 


, issue dated 


PECIAL OFFER! 


The latest system complete for only £995+ VAT 
(usual price £1495+ VAT) 


BEEREEREE 
Cambridge Computer Store 


Telephone (0223) 65334/5 


(closed 12.30 — 1.15 except Saturday) 


_ © double density 
| @ eighty columns 


* Subject to availability 


1 Emmanuel Street 
Cambridge CB1 1NE 
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5 "0002 


0 
Bar-code identification for 


PET/CBM APPLE BBC 


Bar-codes give a speedy and error free means of data 
entry and provide a foolproof method of identifica- 
tion for any item or document. Typical uses include 
stock control, libraries, filing systems, security & 
checkpoint verification, point of sale terminals, 
spare parte identification, etc., etc. Already most 
grocery products are bar-coded at source and 
many other areas of industry and commerce are 
following. Bar-codes will soon be commonplace. 


01"46079 


Our system contains ali the hardware & software 
needed to implement a bar-code system on 

your computer now. Software to print bar 

codes on an Epson printer is included. More 
information on request . .. please state your 

micro & area of interest. 


Price £199.00 + VAT 


EPSON ... 


other well known Printers 

.», Latest Models at Lowest Prices!#! 
Also BBC disk drives montors 

etc. atc. 


og 


= Y 
— 
oy 


Pa 


Our prices are 
as low for lower!) 
than any other advertiser 
in this magazine. EPSONs are always ex-stock & most other 
printers/monitors etc. can be obtained the same day and 
delivered to your door. often in 24 hours. We can imterface to 
most computers & knowledgeable advice is free if needed. 
Remember — many suppliers have limited technical expertise! 
Phone for a quote or send a SAE for full lists. All items carry 
the usual warranties. 
ALTEK (PC) 1 Green Lane . 
Walton-on-Thames, Surre 
Please phone before calling (093 22) 44110 
@ Circle No. 199 

DRAGON/ATOM/ORIC-1 
Drive extra l/* devices, from LEDs & swit- 
ches to extra peripherals. Link 2 micros 
for data/program transfer, spool listings 
to a second micro to print/save etc. (see 
TEVLINK below). 
HARDWARE: 6522 VIA provides 16 I/O lines + control. serlal 
port. 2 timers. interrupt register. VO. voltage & interrupt lines 
taken to 26-way IOC plug for easy connection to peripherals etc. 
Connectors available for Dragon. Atorn; Oric 6522A version 
should be out soon, The Board may be inlerfaced to most other 
6502/6809 micros, and may be shared between mic's by chang- 
ing the plug-in connector. 
SOFTWARE: ‘TEVLINK’ package provides 2-machine parallel 
link (2 Boards needed), overall speed aboul 8K DATA bytes/se 
cond with error checking. 
A PRINT SPOOLER is Included (only t Board needed): connect 
printer port lo VIA board on receiving micro and use normal 
LIST/PRINT etc. 


Assembled board + Atomconnector £16.50 
Assembled board + Dragon connector £18.75 
Assembled board only — for your interlace £14.00 
Atom connector £4.00, Dragon connector £6.00 
Cable: Printer port to VIA (state mic) £7.00 
TEVLINK Board to Boardcable £4.50 
TEVLINK s'ware: Dragon/Atom cassette £7.75 


Blank cassettes (cased): 10 x C10 for £5.75 


OTHER SOFTWARE: 
CAVE QUEST: Undergrand quest for the ring 


ol power: Dragon/Atom/Oric cassette £2 30 
LASER INVADERS: Dragon joystick game £2.30 
TEVROG'S KINGDOM: A real-time quest for magic 

powers (and survival): Dragon/Oric £5.75 


Other softare and hardware available soon. 
WANTED!! Good software (games & serious) for royalties or 
outright purchase. Send for details. 


MAIL ORDER ONLY. 
SEND FOR LISTS/DETAILS 
All prices fully inclusive of VAT, P/P etc. 
Tevward Microtech Ltd. {Dept) 
403 Dallow Road, Luton, LU1 TUL. 
Tel. (0582) 418906 
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POSEIDON 
ay” COMPUTER 
SERVICES LTD. 


Of Hampton S.W. London Dealer 
FOR SIRIUS 1 


DEMONSTRATION BY APPOINT MENT 


MOST T) PESOF PRINTERS 
SUPPLIED 


BESPOKE SOFTWARE A SPECIALITY 


COMPETITIVE PRICES 
FULL UK DELIVERY 


CT 
o=> SITTUS 1 
TELEPHONE: 01-941 1447/5986: 
TELEX 8954665 GITS 


@ Circle No. 201 


SCIENTIFIC SUBROUTINE 
LIBRARY 


VOLUME 1 — STATISTICS AND FITTING 
FUNCTIONS 

Mean, SD, normal distribution, partial expectation, 
Chauvenets criterion, least squares fit to polynominal 
and arbitrary function, repetitive least squares fits, 
covariance matrix, chi-squared statistic, matrix 
Inversion, solution of simultaneous equations. 

VOLUME 2 — LINEAR PROGRAMMING 
Reduction of a Simplex tableau, integer 
programming, partial integer programming, 
conversational linear programming system, least cost 
mix problem, 

VOLUME 3 — FURTHER STATISTICS 

Ranking, quantiles, frequency, 2-way table, 
correlation coefficient, T, chi-squared and 


distributions and their inverses, T test, chi-squared 
test, Wilcoxson test, linear and multiple regression, 


ANOVA I-way and 2-way. 
VOLUME 4 — TRANSFORMATIONS & 
SORTING ALGORITHMS 
Fourier, FFT, Laplace, numerical integration and 
differentiation. Exchange sort, Quicksort, Shell sort, 
Tree sort. 
Manuals including full source listings with 
implementation notes and documentation — 
BASIC £25 per volume 
PASCAL £30 per volume 
Software in CP/M (8" SSSD) or DEC RT-IUI 
(RXOL) formats — £75 + VAT per volume. 
CP/M TO DEC FILE TRANSER 
Software to read and write RTI1 format RXOI 
diskettes under CP/M. Supplied on 8” SSSD diskette 
— £25 + VAT. 
MICRO LOGIC CONSULTANTS LTD. 
57, Station Rd., Southwater, Horsham, 
W. Sussex. 


Telephone: 0403 731818 


@ Circle No. 202 | 


INSURE 
YOUR COMPUTER 


Impact damage, Fire & Theft Insurance 
for your Computer, Equipment: 


£1 to £1,500 cover See a OOK play 
£10 (excess) x/s 
£1,500 to £2,500 . £16.00 p.a. 
£15 x/s. 


For detalts: 
KGJ insurance Brokers, 
6 Hagley Road, Stourbridge, 
West Midlands, DY8 10 


Tel (03843) 5333/2545 
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MICROMODS LTD. 


53 ACTON RR LONG EATON NOTTI 
JOIFR TEL: 06076 giaee 


MicroMeds Ltd. 


@ Circle No. 204 


Compatibie sine 
wave output 


THE UNINTERRUPTABLE POWER SUPPLY WHICH WILL: 


@Contmnue to operate your Micro Computer System when the mains 
electricity supply fails 

@Suppress dangerous spikes and surges 

@Stabikse voltage and frequency to your sensitive equipment 

Operate your MicrofDisk ‘Printer System Irom a Power Bank and forget 

about a disabling break in the electricity supply 


Please contact: POWER TESTING (SALES) LTD 


on 0277 233188 Telex 24224 Monref G (ref 586) 
65a Shenfieid Rd. Brentwood. Essex CM15 BHA 


e@ Circle No. 205 


DYNAMIC SIMULATION SYSTEM 


for APPLE and CPM SYSTEMS 
* Fully Interactive 
* Powerful 
“ Machine Language 
* Graphic Output 
£250 Complete 
FOR DETAILS CONTACT: 
PROCESS AUTOMATION & 
COMPUTER SYSTEMS LTD., 
| | 50 Gosport Street, Lymington, Hants 
S04 9BE. Telephone 0590 73503. 
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VDU DESK 


TEAK 
LAMINATE 
FINISH : 


Assembly 
in seconds 


without tools 


Other sizes 
TRADE ENQUIRIES 
WELCOME 


Jetails available 
65 TREDEGAR SQ. 
LONDON E3 54E 


21-01-98) 730! 
@ Circle No. 207 
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STOCK CLEARANCE 
SALE 


APPLE Ili SALE PRICE 
Apple 128K Complete System inc Keyboard, Extrenal 
Disk Drive, Monitor, VisiCalc III 
Basic + SOS. 1999.00 


APPLE Il Accessories 

INTEGER CARD 

ROM PLUS CARD 

HEURISTIC SPEECH LAB {speech input) 
AIC LINE-CONTROLLER 

ROMWRITER CARD 

SUPERTALKER {Speech Output) 


APPLE Il Software 

DESK TOP PLAN 

CCA DATA MANAGEMENT 

MUSE DR MEMORY (Simple Wordprocessor) 
MUSE SUPERTEXT (Wordprocessor) 


CMB/PET Accessories 

PET IEEE-CENTRONICS INTERFACE 
PETSET 1 A-D CONVERTER 

PET ADA 1200 SERIAL ADAPTOR 
REGENT - Multi-user system 


PRINTERS and ACCESSORIES 

CBM 8024 PRINTER for COMMODORE COMPUTER — 

160 cps — HEAVY DUTY 499.00 

NEC SPINWRITER Correspondence Quality (55cps) 
1499.00 

NEC SHEET FEEDER 450.00 

RACAL BINDER & STAND (200cps Heavy Duty) 

; 999.00 
AMADEX DP 9501 (1 20cps Dot Matrix) 745.00 
CX80 COLOUR PRINTER for APPLE (inc. lntertace ae 

75. 
TTY43 KSR PINCH FEED (Dot Matrix with Keyboard) 
299.00 


CBMIPET Software 
BUDGET CONTROLLER 
PURCHASE CONTROLLER 
SALES CONTROLLER 

LINK 

PAYMASTER 

COMLEDGER SALES 
COMLEDGER NOMINAL 
COMLEDGER PURCHASE 
MONITOR {Open Item Sales) 
ITEM (Open Item Purchase} 
COMBIS 

BISTAM for CP/M SOFTBOX 
WORDPRO 2 

COMSTOCK 


OTHER STOCK 
4116 RAM CHIPS (PACK OF 8) 


ABOVE PRICES EXCLUDE VAT 


JOHNSON MICROCOMPUTERS 
75/79 PARK STREET, 
CAMBERLEY, 

SURREY. 


TELEPHONE: (0276) 20446 


TELEPHONE ORDERS ACCEPTED — VISA, ACCESS, 
AMEX. 
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RUMNRDIG 
KINGSLEY 


40-42 Shields Road, 
Newcastle-upon-Tyne NE61DR — 


Tel: (0632 650653) 


GREAT LOW PRICES ON SUPPLIES AND 
PRINTERS 


COMPUTER SUPPLIES 


PRICE PER PAC 


5.25” FLOPPY OISKS — PAC OF 10 1-3 47 B+ 

VERBATIM SSSD Soft/Hard Sec 19.78 19.26 18.78 

DATALIFE SSDD Soft/Hard Sec 19.78 19.26 18.78 
DSOD Soft/Hard Sec 28.12 27.38 26.69 
SSQD Soft/Hard Sec 30.53 29.75 28.98 
DSQD SoftiHard Sec 36.92 35.96 35.05 
SSSD Soft/Hard Sec 16.19 15.77 15.38 
SSDD SoftiHard Sec 18.30 17.81 17.37 
DSOD Soft/Hard Sec 19.93 19.41 18.93 
SSQD Soft/Hard Sec 21.62 21.06 20.53 
DSQD Soft/Hard Sec 23.00 22.40 21.84 
SSSD Soft/Hard Sec 20.68 20.14 19.63 
SSDD Soft/Hard Sec 25.91 25.25 24.60 
DSDO SoftfHard Sec 28.07 27.34 26.64 


R.G.B. 
MONITOR/TELEVISION 


AS SUPPLIED TO EDUCATION AUTHORITIES 
SPECIFICATION 
R.G.B. Inputs {Analogue and Digital Levels} All Models. 
1 Volt P.P, Composite Video (Remote Model only) 
Teletext Decoder available to plug into Chassis. (Remote 
Model onlyl Remote control of Computor via Monitor. , 
(Remote Model Only) Sound input gives access to Audio Amp. 
All Models instantly switch back to Television 
12° B.W. Monitor €95 + VAT 
14in. Colour Monitor'Television £227+VAT 
16in. Colour Monitor/Television £255+VAT 
16in. Colour Monitor/Remote Television. £295+VaT 
20in. Colour Monitor/Remote Tel £315+VAT 
22in. Colour Monitor/Remote Television £340+VAT 
26in. Colour Monitor/Remote Television £380+ VAT 
Plug in Teletext Module £75+VAT 
Connecting Lead £5+VAT 
Carriage and Insurance £9.50 
4 Year Guarantee Insurance £29.60 


R.G. Monltor/TV (Grundig Approved) 
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LISTING PAPER {500 SHT PAC) 1.2 3-4 5+ 
9.5°=11 Side Micro Perfs 4.39 3.50 2.75 
14.5"«11" Music Ruled 5.33 4.70 4.00 
MICRO LABELS.{250 PAC] 12 3-4 5+ 
45°» 7/16" 2 wide 4.4) 4.05 3.95 
} Fits 9.5” Tractor Feed 


SUPPLIES FOR ALL MACHINES AVAILABLE IN BOTH MICRO ANO 
NORMAL PACKS. RIBBONS, OISK BOXES, PRINTWHEELS — 
FACT ANYTHING FOR YOUR COMPUTER CALL US NOW. 


PRINTERS ANO PERIPHERALS 


Epson FX80 415.15 
Epson RX80 281.40 
Epson MX100 466.94 


ALL OTHER PRINTERS (OOT MATRIX ANO LETTER QUALITY) ANO 
APPLE PERIPHERALS AVAILABLE. 
PRICES REALISTIC. FOR FURTHER INFORMATION CALL OUR 
SALES OFFICE. 


REMEMBER YOU PAY THE PRICE YOU SEE. INCLUOES VAT & 
CARRIAGE 


COMPAC LTO (Micro-Pac Oivision) 

Commerce House, Stuart Street, 

Luton LU1 SAU, Bedfordshire. 

Tel: 0582 452580. {SUPPLIES}. 0582 450557 {PRINTERS} 
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SOFTWARE 
TRS-BO & VIOEO GENIE: 
Chaos {16K).. 
Dodgems (16K) .. 
Frogger (16K) Sksedesce 
General Ledger. (Disk 48K) 
Kong (16K) .......... 
Mailing List (Disk 48K) .. 
Muncher (16K) . = 
Pools (16K) 


SINCLAIR: 
Zzx81 + Grizzly 


Pools ...... 
Spectrum: Bermuda Trangle (48K)— 30 ‘adventure | 


COLOUR GENIE 


for all the 
Creer" uinc.12 M56) leading 
ore acne + Stone m i Cc ros 


eas ening off the M56 (junc 12)* VIC 20° VIC 64 
micros * Newbrain " Acorn Atom * Books 

: rele Ite, 111 * Dragon’ Electron * Games 

. Sinclair Spectrum, * IBMP.C. 


@ secondhand computers * EASY PAYMENTS 
malue ACCESSORIES SALES AND SERVICE * 


“ ageiithey Ensim: 
M 
a: « Ce Cheshire WA6 6RD Db 


° TEL: FRODSHAM (0928)35110 e 
e * UNBEATABLE PRICES * 


WE WILL PURCHASE AND PUBLISH YOUR PROGRAMS Call Steve Rhodes for details 


{all prices ‘include V.A.T. & P&P) 
Always interested in programs for any of the above machines 
{25% Royalties given) 


KRICON LTO 
11 Medway, Hailsham, East Sussex, BN27 JHE {0323} B46110 
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The University College of Wales, 
ABERYSTWYTH 


THE MICROCOMPUTER REVIEWED 
19-23 September 1983 


A residential course demonstrating the latest languages and packages available for those wishing 
to make serious use of microcomputers and who already have an elementary knowledge of Basic or 
another language. 
Large element of practical work. 
Tultion in the University’s Microcomputer Laboratory. 
Access to ACT SIRIUS | Microcomputers and others. 
Beautiful location on the Cardigan Bay Coast. 
Total fee finc. tuition and accommodation): £750. 
Application forms and further details from: The Dept. of Extra-Mural Studies, 
9 Marine Terrace, Aberystwyth, Dyfed. 
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THEY CONSIST OF: 

1. Delete Remarks. Shrinks programmes prior to com- 
pilation. 

2. Search for expressions. Will search and print locations 
of up to 20 expressions per pass. 

3. Analyse Programme. This comprehensive programme 
produces a complete breakdown of addresses of all 
definition statements. Source and destination of all 
jumps. For/next and While/wend loops, and a com- 
ae list of addresses of all variables in alphabetical 
order. 


THE WHOLE SUITE CAN BE CUSTOMISED BY USER TO MATCH ANY SCREENS. Available in CPM format on 
IBM standard 8" floppys. Please state density required. TANDY format available shortly. 

Send CHQ/PO for £39.50 to LOWADD LTD, 82 GIRTON RD, CAMBRIOGE TB3 OLN. Telephone: 0223 276243 
For other formats please write. 


Datalife 


5 Year Warranty 
by Verbatim 


Boxes of 10 Datalife MiniDisks at 
£22.50 (plus £3.95 VAT and ptp). 
* SPECIAL OFFER 5 boxes 

(50 Disks) £112.50 (plus £19.75 
VAT and ptp). FREE LOCKABLE 
STORAGE UNIT with every order. 
To order, phone 01-661 2060 or 
send your cheque to: ERAC 
Consultants (Southern) Ltd., Grove 
House, 6 Grove Road, Sutton, 
Surrey SM1 IBQ. 

Please allow 7 days for delivery. 
Personal callers welcome. 
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Programming & 
Consultancy Service 


We can help with... 
Programming * system design ° 
user manuals * technical training ° 
hardware and software selection. 


We are at home on micros, 
minis and mainframes — in all 
major languages. 


Mike Lewis Consultants Ltd 
48 Willoughby Road 
London NW3 

tel: 01-794 3886 
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BASIC PROGRAMMERS... 


Are you always short of space? @ Looking for variables? ¢ 
Debugging programmes (other people’s)? ¢ Searching for jump sources? 


YOU NEED LOWMAN: LOWMAN is LOWADD LTD's programme MANipulator. 
It is a suite of eight utilities used in their own program development. 


4. Compare. Compare 2 ASCII source codes and print 
differences. 

5. Compress. Compress source to Basic 4.51 lexical 
convention. 

6. Expand. Expand source to Basic 5.00 lexical conven- 
tion. 

7. Global. Search and change within ASCII code with 
options. 

. Left Justify. Aligns code and inserts TAB after line 
number. 


o 
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Good news for Wordstar users 
Forget DataStar & SuperSort 


FORMSTAR 


GIVES YOU:— 
*Foolproof data entry & recall 
*Unique link to mailmerge 
*WordStar cursor controls 
*Standard screen forms or 
*Simply type your own 


*Any number of fields 

*Use same form for many files 
*Select or sort subfiles 
*Clear& simple instructions 


FORMSTAR by available from 
McMillan COMPUTER 
Computing FACILITY 


0734 867855 
£80 + VAT 32 Redlands Road, 


Reading, Berks. 
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MICRO ADS 
are accepted from private readers only, pre- 
paid and in writing, 20p per word, minimum 
charge £2. 

Please make cheques payable to Practical 
Computing and send to Room L310, 
Quadrant House, The Quadrant, Sutton, 
Surrey SM2 5AS. 


APPLE II 48K, Autostart, Single Disk Drive 
(3.3), RS232 interface, Desktop Plan, £650. 
021-705 5003 (Evenings) 


SHARP SOFTWARE. Converters MZ-90A to 
MZ-80K, MXZ-80K to MZ-90A, all commands 
translated, £6.00. MZ-80A/K renumber/ap- 
pend £6.00. SAE for list of sensibly prices 
utllities, business and games cassettes. 
DCS, 38 South Parade, Bramhall, Stockport. 


MICROLINE 83A PRINTER, serial and 
parallel interface 120 CPS, hardly used, with 
tractor and manual £400.00. 051-630 1714 
daytime. 


ATOM “ACETROIDS” — Ali usual features 
including High Score Table, Alien Ships, 
Hyperspace — £6.00. “Squares” — Game 
of skill against Computer — £5.00. Together 
£7.50. Cheques/P.O. Ace Computing, 65 
Peartree Crescent, Shirley, Solihull, W. 
Midlands. BP90 1LE. 


APPLE || SOFTWARE for sale or exchange 
— Visidex, Apple Pascal/Writer/Plot/Post 
and games wanted — Logo, Mountain 
Music Cards, Games etc. 021-744 3355. 


TELETYPE 43 KSR Printer. Vgc. £375 ono. 
Tel. Emsworth (02434) 5740, evenings. 


CLEAROUT — Northsatr format (including 
CP/M) software, CP/M, Worstar, M/Basic, 
C/Basic etc. Also APPLE software, strategy 
games, utilities — all cheap. 5 years back 
magazines PCW, Practical 
Creatlve Computing, other U.S. Pleas en- 
quire. Crawley (0293) 515201. 


OSBOURNE 1: 9 Months old, Full Software, 
Excellent Condition, Must be seen. Bargain 
at £900 . Phone: HARLOW 506124. 


ORIC-1 ELECTRONIC CALENDAR: £6. 
Details A. Newham, 29 York House, 
Southampton, SO1 1RS. (S.A.E.) _ 


RAIR 3/30 5 Mgb. Hard Disk MP/M Various 
Software £3,500. Optional 2 Hazelitine 
VDU’s £200. Each Weyfringe Printer £300. 
Tel: Northwood 29815. 


“GUARANTEED “DE-BUGGING” SERVICE. | 


Do you have a BASIC program you can’t 
quite complete? Does your program have an 
error you cannot see? Send listing, details 
of problem and £5 to:- Mr. B. Katz, 8 Astor 
Drive, Moseley, Birmingham B13 9QR. “Full 
refund if program not corrected.” 


007 ‘“‘PET SOFTWARE TO YOUR 
SPECIFICATIONS. Do you have PET stan- 
ding idle, waiting for the correct software? 
Any BASIC program written to your exact 
specifications — speedy guaranteed ser- 
vice. Phone or write with exact requirement 
for immediate quotation. Mr. B. Katz. 8, 
Astor Drive, Moseley, Birmingham 
B13 9QR. Tel: 021-778-2473. 


SHARP MZ-80K with MZ-80P3 Dot Printer, 
MZ-80FB Double Disc Drive and MZ-80 {/U 
Interface unit. Ideal for small BusIness or 
sophisticated amateur. Offers please. 
Phone (0948) 3425. 


BRAND NEW APPLE /// System only £1,618 
ae. VAT) 128K memory, complete with 

onitor ///, SOS, Apple |i emulation soft- 
ware, builtin disk drive. Boxed and unused. 
Tel: (09277) 68211. 


FOR SALE Atari 400 + ‘Typewriter’ 
keyboard. Atari 410 Cassette, 2 Joysticks + 
9 Atari games. First sensible offer for com- 
plete package secures. For details 
telephone 01-385-3621 Eves. Mr Campbell. 


FOR SALE. APPLE [] 48K. D.O.S. 3.3, 
Autostart Language Card, Colour Card, Pro- 


| grammers Aid, Joystick, Paddies. Portable 


14” Ferguson Colour TV. Selection Soft- 
ware. £1000 ono. Phone 01-847 0139 


NEWBRAIN data file system on Cassette. 
Facilities include: Sort, Save, print, Append, 
display, search, delete, change, calculate. 
£8.50 inclusive. SAE for full details. David 
Pletts, 53 Copthrone Road, Shrewsbury SY3 
8NW. 


SIRIUS 128K 1.2MB hardly used, surplus to 
requirements, 9 months guarantee remain- 
ing, £1900 + VAT, Marlow (06284) 73074. 


NUMERIC KEYPAD for BBC. Add a useful 
facility to your BBC computer to speed up 
entry of numerical data. For details send 
S.A.E. to P.T. Squire, 16 Priory Park, Brad- 
ford on Avon, Wilts, BA15 1QU. 
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Data Disk (Consumables) 


“Star’’ DP 515 Printer 
(RRP £399 + VAT) 
(136 Column 100 CPS 


(RRP £399 + VAT) 


BASF Floppy Disk 


CONT AY COs 


The small Company 


St James Street with the big name 
Okehampton in consumables 

Devon 0837-4346 and printers. 

COMPARE THESE PRICES 

“‘Star’’ DP510 Printer 

(RRP £289 + VAT) OUR PRICE 

(80 column/ ONLY £270 Including VAT 
100 CPS) ‘Free Delivery”’ No Extras 


OUR PRICE 
ONLY £375 Including VAT 
“Free Delivery’’ No Extras 


The New ‘‘JUKI’’ 610 Daisywheel 


OUR PRICE 
ONLY £375 Including VAT 
“Free Delivery’ No Extras 


ALL CARRIAGE FREE 


51” Single Sided/Single Density = £15.00 for 10 
Single Sided/Double Density = £22.00 for 10 
Double Sided/Double Density = £24.00 for 10 

5}” Plastic Library Cases £2.00 each 


Lockable Filing Trays 51” 40 Capacity £15.50 each 
Lockable Filing Trays 53” 90 Capacity £21.95 each 


Contact us for all your computer needs. Anything from 
ribbons, listing paper, labels, disks, printers etc. etc. 


Everything on mail order, enquire for our comprehensive 


price lists. 


*Free delivery on all printers and disks * 
Nominal charge for all other ranges. 


To Data Disk 


Please supply 


Star DP510 Printers 


@ £270 


Please supply 


Star DP515 Printers 


@£375 


Please supply 


Juki 61.00 Printers 


@£375 


Enclosed my cheque/money order total 


Delivery to:- (Name) 
Address = 


Telephone No. _ 


Trade & Dealer Enquiries Welcomed 


@ Circle No. 236 


A 

ALine Computers 54 
AcornComputers wal 
ACT 18,19,26,27,65,67 
Anagram Systems 91 
Anglia Computer Centre 54 
Apple Orchard 157 
Appropriate Technology 68 


Asco Business 56 


Atariinternational UK 90 
B 

BEEBUG 90 
Bits&P.C.'s 170 
Bromcom 33 
Cc 

CAE Teleprinter 61 
Cambridge Micro 54 
Cambridge Computer Store 174 
CamdenComputerSystems 42 


Chromasonic Business Systems 

164 
Cifer Systems 99 
Clientscene 90 
Comart 125 
Comcen Technology Lee! 
Commercial Data 88 
Comshare 48,49 
Compsoft 9 
Computech 133 
Computer Discount Centre 47 
Computerlnterface Design 91 
Computer Trade Forum 150 
Control Universal 121 
CroftenElectronics 91 
CWP Services 139,141,143 


178 


Advertisement Index 


D 
Data Disk, consumables 178 
Digithurst 149 
Disking 171 
Duplex Communications 89 
E 
Epsonu.kK. 34,41,52 
F 
Fraser Associates 169 
G 
Gemini Microcomputers 28 


Grundy Business Systems 
134,135 

GW Computers SG6ra7 

H 

Hal Computers 

Hotel Microsystems 


lansyst 121 
Inmap 20 
Intec 17 
K 

Keele Codes 44,55 


L 
LantechInformationSystems 42 


Laserbug 72 
Leradean Ue 
Lifeboat Associates 46 


LondonComputerCentre 32,42 


M 

Magus Computer Systems 88 
Mannesman Tally 73 
Maplin Electronics 22 
Market Logic 167 


Memotech 10,11 
Micro Business Systems 154 
Microcentre IFC 
Microcomputer Products as 
Microperipherals IBC 
Micropute PAs) -15 | 
Microsoft 45 
Microvalue Shel SiS) 
Microware 50 
N 

Northern Computer Fair 144 
10) 

Orchard Software 157 
Oric Products TAGES 
Oxford Computer Systems 56 
P 

Perfect Software 40 


Pete & Pam 162 
PJ Micros 88 
Q 
Quantum Computers 23 
Qume (UK) 66 
R 
R.P. Business 16 
s 
Silicon Valley 23 


Simmon Magee Computers Itd 14 


SinclairResearch 57,5859,60 
Sirton Computers 4 
SM Software (U.K.) 24 
Soft Option 136 
Softeach 55 
Software 128 
Starwest Computers 56 
Stemmos 149 
SunComputing Back Cover 
Swan Packaging 16 
Symbol Computers 76 


Tr 
Triumph Adler(UK)Ltd 116,117 


Vv 
Vickers Danson 44 
WwW 
Watford Electronics 6 
Westwood Distribution 167 
Wilding 172 
x 
Xyster Systems 44 
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STARDP510/DP515 


Matrix Printers 
available for around 


80 Column (DP510), 
136 Column (DP515) 


100 CPS, Bi-Directional Logic 
Seeking 


Friction, Tractor and Roll Holder 
as standard 


Full standard features including 
2.3k Buffer 


ONE YEAR GUARANTEE 


JUKI 6100 Daisywheel 


available for around 


"Drop in” Daisywheel — Triumph 
Adler Compatible 

Supports all Wordstar features 
Diablo protocols — IBM Selectric 
ribbon 

2k Buffer as standard — 

100 character Daisywheel 


SHINWA — 
CTI CP80 Matrix Printer 
available for around 
80 CPS — Bi-Directional Logic 
Seeking 80 Column 
Friction and Adjustable 
Tractor Feed 
Patented Square Needles up to 
9 x 13 matrix 
Hi-Res Graphics and Block 
Graphics 


5 18CPS — Bi-Directional Logic 
& Seeking 

5 10, 12, 15 CPI + Pyeportional 
« Spacing 

i 

2 


ONE YEAR GUARANTEE 


HERMES 612 
WPO Printer 


available from around 
Up to400CPS and Word Processing 
Quality at 120 CPS 
10, 12 or 15 CPI — programmable 
to 1/360” spacing 
132 column at 10 CPI 


Allnow on general release—see them at 
your local dealer 


ONE YEAR GUARANTEE 


Be LLORES 


Please send technical details, printout samples and 
local dealer details to:— ® Circle No. 231 


mcmes ae. 8. MM .ee«. Position ....... 


| 
“4 
Es 
i Fs) 
< 
ry 


(Conipeciyal “Saeeaee Cen ae eee 
Address: ........... 


69 The Street, Basing, Basingstoke, Hants. RG24 OBY 
TEL: (0256) 3232 (12 lines) TELEX: 859669 MICROP G 


5 


More Storage 


More Software 


More Screen 

More Compatability 
More Keyboard 
More Expandability 
More Reliability 


More Value 


The Portable 
Personal 
with MORE 


800 KBytes on twin 5%” floppy disks plus 64 KBytes User Memory 
means you can now run Integrated Ledgers. 


Supplied as standard with everv Zorba :- 

Systems Software comprising CP/M 2.2 * inc. utilities M 80 **, L 80 **, 
HIBGOF AGRE SOn™: 

Applications Software comprising C BASIC **, WORDSTAR ***, 
MAILMERGE ***, CALCSTAR ***. 


Optional Software, Spellstar, Infostar and most CP/M * packages. 


7” GREEN VDU, with full 80 columns by 25 lines, Means NO MORE 
SCROLLING. Also with blinking, block graphics & 2 intensities. 


Reads and writes data disks in the format of :- IBM PC, Osborne, 
Superbrain, Xerox 820, DEC VT180 & Kaycomp. 


Fully Professional and detachable Qwerty format with 19 
programmable function keys. 


Outputs include Parallel, Serial and IEEE 488 as standard. 


Sets New Industry Standard, Full 90 day Warranty and Nationwide 
maintenance available. 


Only £1595.00 exc VAT 


® Circle No. 232 


A limited number of dealerships are available in the UK. 


SUN Computing Services Ltd., Concorde House, St Anthonys Way, Feltham, Middlesex TW14 ONH. Telephone 01 890 1440 TWX 8954428 SUNCOM G. 
*Registered Trademark of Digital Research Corp. **Registered Trademark of MicroSoft Corp. ***Registered Trademark of MicroPro Corp. ZORBA Is a registered trademark of Telcon Industries Inc. | 


